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type 3 wave form (continuous flow pattem with a minimal fluttering) indicating
decreased compliance of the vein was registered in 2 of 4 patients with portal
hypertension. Duplex Doppler can be a non-invasive method to estimate
hepatic hemodynamics in the follow-up of postoperative patients with BA.

Expression and Distribution of Nitric Oxide Synthase in
Patients with Portal Hypertensive Gastropathy (PHG)

K.B. Hahm, K.J. Lee, Y.S. Moon, Y.S. Kim, H.K. Kang, J.H. Kim, S.W. Cho.
Department of Gastroenterology, Ajou University School of Medicine, Suwon,
Korea

Nitric oxide (NO) is associated with hyperdynamic circulation and development
of collaterals in portal hypertension. However, still controversies exist in
the involvement of NOS in the pathogenesis of PHG The distribution and
expression of NO synthase (NOS) have not been explored in detail in patients
with portal hypertension. The aim of this study was to investigate whether NOS
ia activated in the PHG. The subjects composed of 19 patients, admitted due to
complications of PHG; hematmesis or melena, and 19 normal controls showing
normal looking gastric mucosa at endoscopy (H. pyloni (-)). Obtaining 4-5
pieces of mucosal biopsied tissues, cNOS and iNOS activities were measured
by measuring the conversion of 14C-arginine to 14C-citrulline, respectively.
Westem blotting and immunohistochemical staining were performed using
antibody, eNOS and iNOS from Affinity Bioreagent Co. (1:250, 1:500 dilutions).
MPO activities were measured according to the method by Bradley. The cNOS
activities were significantly elevated as compared to those of normal controls
(0.98 + 0.14 vs. 0.12 ± 0.02, P < 0.01). However, iNOS activities were
not differed each other between PHG and normal controls. MPO activities
were significantly elevated in PHG than normal controls (0.06 + 0.03 vs.

0.018 + 0.009, P < 0.001). The cNOS activities were correlated with Child
classification grade and total bilirubin levels. In 80% of the PHG, strong cNOS
staining was noted in the endothelium of congested, dilated lamina proprial
capillaries and gastric glands, whereas positive iNOS staining was observed
in only 20% of PHG. The results of immunostaining were correlated with the
results of western blottings. In conclusion, NOS didn't show causative role
in the development of PHG in portal hypertension. Increased cNOS activities
and expressions seemed to be the consequence of shear forces of portal
hyperdynamic circulation.

IEvaluation of Haemodynamic Parameters of Portal Vein
as Indicators of Portal Hypertension - An Echo Doppler
Study

0. Chira 1, R. Badea, A. Ban, A.S. Chira. 1 Inst of Hyg&Public Hlth, Hlth Serv
and Management, ad Medical Clinic, Cluj, Romania

Over the past few years special attention has been paid to the haemodynamic
parameters of the portal vein in the assessment of portal hypertension. The
aim of this study was to evaluate the maximum velocity in the portal vein
and the congestion index of the portal vein, recorded by duplex-doppler
ultrasonogaphy, in patients with various degrees of liver fibrosis.

In 75 patients with liver disease who underwent liver biopsy, the cross
sectional area, mean and maximum velocity in the portal vein were recorded
with Toshiba Sal 140. The congestion index of the portal vein was calculated
(Cl = cross sectional area/mean velocity). Based on a semiquantitative evalu-
ation of hepatic fibrosis according to Knodell's scoring system, we divided the
patients into two groups: one with mild fibrosis (grade 1) and another with se-
vere fibrosis (grade 3-4). We compared the above mentioned haemodynamic
parameters in these two groups.
The patients with extensive fibrosis: grade 4 (cirrhosis) had the maximum

velocity in the portal vein which was significantly lower than patients with mild
fibrosis (16.7 + 3.5 cm/s vs 25.7 + 7 cm/s; p = 0.001) and the congestion
index of the portal vein was significantly higher (0.08 ± 0.02 cm x s vs 0.03
± 0.01 cm x s; p = 0.001). When we compared patients with grade 1 fibrosis
to those with grade 3 (bridging fibrosis) the difference remained statistically
significant: 25.7 ±7 cm/s vs 18.6 ± 3.7 cm/s; p = 0.001 for maximum velocity
and 0.03 ± 0.01 cm x s vs 0.06 ± 0.02 cm x s; p = 0.001 for congestion
index of the portal vein.
We think that this haemodynamic parameters of portal vein could be good

predictors for extensive fibrosis.

[ IPostprandial Portal and Splenic Flow is Related to the
Severity of Portal Hypertension in Chronic Liver
Disease

D. Ludwig, C.M. Korbel, B. Schiefer, K. Schwarting, EF. Stange. Dept. of
Medicine 1, University of Lubeck, Germany

The purpose of this study was to determine if the combined analysis of portal
and splenic flow in the postprandial state is related to the severity of portal
hypertension in cirrhotic patients.

In 113 patients with chronic liver disease portal and splenic flow were mea-

sured by Dopplersonography. Flow and cross-sectional area were assessed
before and 30 minutes after a standardized liquid meal (Fresubin 5 mVlkgbw).
Measurements were compared to parameters reflecting the severity of liver
disease (Child-Pugh-Score) and portal hypertension (esophageal varices (EV),
stigmata of bleeding (BS), portal hypertensive gastropathy (PHG)). Healthy
volunteers (n = 12) and patients without liver disease (n =8) served as controls.

Baseline portal (BPF) and splenic (BSF) flow were equal in the control group
(BPF 13.8 ± 4.2 cmJs, BSF 13.8 + 3.4 m/s). The postprandial increase of portal
flow (PIPF) exceeded the increase of splenic flow (PISF) significantly (PIPF
1.65 ± 0.29, PISF 1.15 ± 0.2; p < 0.05). BPF was lower in cirrhotic patients
but not significantly different compared to the control group. In most patients
with esophageal varices (82.5% with 1-11, 100% with 111) BSF exceeded BPF
whereas in 90% of controls BSF was lower than BPF. PIPF was inversely
related to the severity of liver disease (Child's score, p < 0.002) and portal
hypertension (esophageal vances, p < 0.02; bleeding vs. non-bleeding, p <
0.0005; PHG, p < 0.002). In contrast to the controls, postprandial splenic flow
decreased in most cirrhotic patients. The maximal reduction of splenic flow
was observed in severe cirrhosis (Child C, p < 0.005; EV 1110, p < 0.005;
severe PHG, p < 0.001).

Patients with chronic liver disease and a splenic flow exceeding portal flow
have a high prevalence (> 80%) of esophageal varices. The postprandial
increase in portal flow is related negatively, the decrease in splenic flow
positively to the severity of liver cirrhosis and portal hypertension.

Hemodynamic Alterations in Decompensation of Liver
Cirrhosis and Portal Hypertension

K. Boulanov. Institute of Clinical and Experimental Surgery, Kiev, Ukraine

Alterations in splanchnic hemodynamics play key role in the natural course of
liver cirrhosis and portal hypertension. The aim of the study was to evaluate re-
sults of serial determination of hemodynamics in 90 cirrhotic patients subjected
to surgical treatment. Measurements were performed using duplex system,
dynamic scintigraphy, venous phase of superior arteriomesentericography and
direct portomanometry and included the following parameters: splenic arterial
flow (SAF), splenic venous flow (SVF), portal venous flow (PVF), hepatic
arterial flow (HAF), portal congestive index (PCI), hepatoportal index (HPI),
degree of portal perfusion (DPP), portal pressure (PP). Results given in the
table are means.

N

SAF mVmin
SVF mVmin
PVF mVmin
HAF mVmin
PCI cm.s

HPI %
PP mmHg
DPP

Normal

30

189.5

206.2

916.8

210.0

0.04

66.2

8.7

1.0

Child A
30

349.8*
949.0*
883.3
174.0

0.10*
45.5
32.8*
1.3

Child B
30

283.8*#
616.8*#
542.2*#
100.3*#

0.16*
30.5*
25.3*#
2.7*#

Child C
30

232.3#
595.0*#
459.0*#
69.9*#
0.18*#

18.5*#
21.4*#
3.2*#

*P < 0.05 compared with normal, 0P < 0.05 compared with group A

These results suggest, that major hemodynamic alterations responsible
for decompensation of liver cirrhosis and deterioration of functional hepatic
reserve are the following: change of hyperdynamic state of splenic circulation
into congestive, gradual reduce of total and effective hepatic inflow and
decrease of portal pressure.

693 Role of Sensory Neurons and Nitric Oxide in the
Control of Hepatic Blood Flow

K. Czamobilski, R. Sendur, M. Zejc-Bajsarowicz, J. Biernat, W.W. Pawlik.
Inst. of Physiol., Jagiellonian Univ. Med. School, Krakow, Poland
An evidence exists that sensory nerve terminals (C-fibers) which contain dif-
ferent vasodilator peptides are found in the liver vasculature. In the present
study the acute utilizing of neurotoxin-capsaicin (CAP) was used to explore
the role of C-fibers in the maintenance of hepatic blood flow. The mediatory
role of endogenous nitric oxide (NO) in the regulation of hepatic vasculature
tone was also determined. Experiments were performed on rats under nem-
butal anesthesia. Hepatic blood flow (HBF) was registered continuously by
Laser Doppler flowmeter (Periflux 4001 Master). Portal blood flow (PBF) was
measured ultrasonically (Transonic System 206T). Systemic arterial pressure
(AP) was measured with a strain gauge transducer. Topical application of CAP
(0.5 mg) to periarterial nerves located in the hepatic porta evoked an initial
vasodilation (at 8 minute HBF and PBF increased 77 ± 6 and 48 ± 4% respec-
tively, while blood pressure decreased (19 + 3%). The apparent vasodilation
was succeeded by vasoconstriction (at 30 min, HBF and PBF were decreased
31 ± 5 and 55 ± 3% respectively from control). Inhibition of NO synthase by
N-nitro-L-arginine (L-NNA) (15 mg/kg i.v.) decreased HBF by 38 + 7 and PBF
by 29 + 7% respectively and increased AP by 28 ± 4%. Pretreatment of the
animals with L-arginine (L-Arg) (100 mg/kg i.v.) was without any hemodynamic
effects. However L-Arg reversed all circulatory effects of L-NNA. We conclude
that acute responses to CAP of the hepatic circulation reflect release of pep-
tide neurotransmitters (initial vasodilation) and their subsequent depletion (late
vasoconstriction). These findings also suggest that primary sensory afferent
nerves are physiological modulators of blood flow and vascular tone in the
liver. The results presented also emphasize an important role of endogenous
NO as a tonic vasodilator of hepatic vasculature.
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Evaluation of Portal System by Color Doppler
Ultrasonography in Patients with Liver Cirrhosis

Vedat Goral, Fesih Araz, Arslan Bilici, Fikr Canoru,. Dicle University School
of Medicine, Division of Gastroenterology, Diyarbakir, Turkey

Portal hypertension is the most important complication of liver cirrhosis.
The development of portal hypertension usually becomes evident by the
appearance of splenomegaly, ascites, encephalopathy, and/or esophageal
vances.

Aim: In this study, portal system was evaluated by color Doppler ultrasonog-
raphy in liver cirrhosis.

Methods: All patients were postnecrotic (HBV, HDV, HCV) cirrhosis. Portal
system was evaluated by color Doppler ultrasonography (Toshiba SSA-270) in
40 cases (13 female, 27 men, mean age 42.7 years) with decompansated liver
cirrhosis. 30 healthy persons were taken as control groups (9 female, 21 men,
mean age 40.2 years). In both groups, diameter of portal and splenic vein,
portal vein flow direction (hepatopedal or hepatofugal), portal vein thrombosis
were investigated. In addition, all collateral veins were investigated in patients
with liver cirrhosis.

Results: Portal vein diameter was between 7-23 mm (mean 13.5 mm) in all
cases and portal vein thrombosis couldn't find in any cases. PV flow direction
was hepatopedal in 39 cases. Paraumblical vein (PUV) was established
in 22 cases (55%), left gastric vein was established in 11 cases (45%).
Retroperitoneal collaterals in 17 cases (40.5%), LGV in 11 cases (27.5%),
renal vein collaterals in 15 cases (37.5%), peripancreatic collaterals in 1 case
(2.5%), perigastric collaterals in 4 cases (10%) were established in cases with
liver cirrhosis. At the 30 healthy persons, PV diameter was between 7-12.5
mm (mean 9.5 mm), splenic vein diameter was between 3-12.5 mm (mean
5.5 mm). There was a meaningful different between liver cirrhosis and healthy
persons (p < 0.001).

Conclusion: These results conclude that ultrasonography gives very useful
informations about portal hypertension.

IPulmonary Circulation Time in Patients with Chronic
Liver Disease

M. Ohsuga, H. Homma, X.J. Zhang, T. Nagano, H. Komeichi, H. Terada,
T. Sekiyama, K. Satomura, Y. Katsuta, T. Aramaki. First Dept. of Int. Med.,
Nippon Medical School, Tokyo, Japan

The hepatopulmonary syndrome (HPS) is an clinical entity characterized by
abnormalities of arterial oxygenation in patients with chronic liver disease
without cardiopulmonary disorders. The pathophysiology of this syndrome is
thought to involve intrapulmonary vascular dilatation. We measured pulmonary
circulation time (PCT) using contrast echocardiography and evaluated the
relationship between PCT and arterial P02 (PaO2).

Patients and Methods: 21 patients with chronic liver disease (cirrhosis n =

14, chronic hepatitis n = 7, age 27-77 yrs) were studied. PCT was measured by
contrast-enhanced echocardiography using Albunex5 (human serum albumin-
micro air bubble complex, mean diameter 4 gm). PCT was defined as the time
lag of opacification between right and left atrium observed in video-records.
Cardiac output (CO) was also determined by doppler echocardiography. PaO2
was measured insupine and sitting position.

Results: Patients were devided into two groups; PCT < 4 sec. (S-PCT, n =

7, mean ± S.D. 2.8 i 1.0 sec.) and PCT > 4 sec. (NS-PCT, n = 14, 5.2 ± 0.6
sec). PaO2 in supine position in S-PCT was significantly lower than in NS-PCT
(83.9 i 5.6 mmHg vs 95.6 12.4, p < 0.05). In S-PCT, PaO2 in sitting position
was significantly decreased than in supine position (77.8 ± 8.0 vs 83.9 + 5.6,
p < 0.05). No significant change in PaO2 was observed between two positions
in NS-PCT. PCT significantly correlated with PaO2 in sitting position (r = 0.56,
p < 0.01). PCT also significantly correlated with CO (r = -0.62, p < 0.01).

Conclusion: Orthodeoxia was observed in patients with S-PCT. Thus PCT
may detect potential HPS.

698 Portal Hypertensive Colopathy - A Prospective Study
A.R Oliveira, M.l. Cremers, M. Gon9alves, J. Freitas. Gastroenterology Unit.
Hospital of S. Bernardo, Setibal, Portugal

The term Portal Hypertensive Gastroenteropathy was choosen to describe
the spectrum of gastrointestinal mucosal changes associated with Portal
Hypertension (PH). The aims of our study were: to detect the prevalence
of Portal Hypertensive Colopathy (PHC) in patients with PH; to describe the
colonoscopic and histological features and to correlate such findings with a
variety of clinical, biochemical and endoscopic parameters.

Patients and methods: thirty patients with PH and with clinical indication
for colonoscopy were studied prospectively. The study included anamnesis,
laboratory data, abdominal ultrasonography, upper gastrointestinal endoscopy,
colonoscopy and biopsies, when possible.

Results: nineteen of the 30 patients (63%) with PH had colonoscopic
findings suggestive of PHC. Seven of these 19 patients had also varices of
the rectum and/or sigma. We didn't find any correlation between the severity
and extension of the lesions and Child-Pugh classification. We performed
biopsies in 16 patients and in 15 dilatation and capilar congestion were found,
associated with a chronic inflammatory infiltrate in 12. PHC was associated
with Portal Hypertensive Gastropathy (PHG) in 13 patients, with esophageal
varices in 15 and with gastric varices in 5. Thirteen patients had had upper

gastrointestinal hemorrhage, but only 3 had been previously submitted to
varceal sclerotherapy.

Conclusions: PHC is found in approximately 2/3 of patients with PH and it is
not always associated with PHG or with esophageal varices. This entity must
be included in the differential diagnosis of lower gastrointestinal hemorrhage
and ferropenic anaemia in patients with PH. The gravity and extension of
lesions have no correlation with the severity of hepatic insufficiency.

E699 IPlasma Interleukin-8 Levels in Patients with
Post-hepatitic Cirrhosis: Relationship to Severity of
Liver Disease, Portal Hypertension and Hyperdynamic
Circulation

H.J. Liu, C.R Li, F.Y. Lee, Y.T. Tsai, H.C. Lin, R.H. Lu, H.M. Cheng,
T.F. Wang, S.S. Wang, S.D. Lee. The 807 Military General Hospital and
Division of Gastroenterology, Veterans General Hospital-Taipei, Taiwan, ROC

Background/Aims: This study investigated plasma interleukin-8 (IL-8) levels in
patients with post-hepatitic cirrhosis and correlated it with the severity of liver
diseases and hemodynamic parameters. Methods: Plasma IL-8 levels were
determined by ELISA and hemodynamic studies were performed using Swan-
Ganz catheterization. Results: Plasma IL-8 levels were significantly higher in
57 post-hepatitic cirrhotic patients (7.5 ± 1.8 pg/mI, p < 0.005) than those in 41
healthy subjects (2.0 + 0.2 pg/mI). Elevated plasma IL-8 levels (plasma IL-8
level > 5 pg/mI) were found in up to 30% of the cirrhotic patients. In cirrhotic
patients, the plasma IL-8 levels progressively increased in relation to the
severity of liver dysfunction (Pugh's class ANB/C = 4.5 + 1.0/4.9 i 1.4/20.5 +
8.3 pg/mI, p < 0.005). A significant correlation was observed between plasma
IL-8 levels and serum bilirubin levels (r = 0.72, p < 0.001). There were no
differences in the hepatic venous pressure gradient (15.4 ± 1.1 vs 15.1 ± 0.9
mmHg, p > 0.05) and systemic vascular resistance (1119 ± 118 vs 1199 + 54
dyne.s.cm-5, p > 0.05) between cirrhotic patients with and without elevated
plasma IL-8 levels. In addition, plasma IL-8 levels did not correlate with hepatic
venous pressure gradient (r = 0.26, p> 0.05) and systemic vascular resistance
(r = -0.24, p > 0.05). Conclusions: These results demonstrate that plasma
IL-8 levels are increased in patients with post-hepatitic cirrhosis. The severity
of liver cirrhosis is an important factor for the occurrence of enhanced IL-8
levels. IL-8 does not play a role in the hyperdynamic circulation observed in
patients with post-hepatitic cirrhosis.

M70 I Long-Term Follow-Up of Intrahepatic Portal Flow
Change in Normal Volunteers and Patients with Chronic
Liver Diseases

Z.Y. Lin, J.H. Wang, M.L. Yu, S.N. Lu, S.C. Chen, W.L. Chuang, M.Y. Hsieh,
J.F. Tsai, L.Y. Wang, W.Y. Chang. Department of Intemal Medicine,
Kaohsiung Medical College Hospital, Kaohsiung City, Taiwan

The summation of portal blood flow (SPBF), measured from the left umbilical
portion and the right anterior branch by Doppler, was applied to investigate the
long-term intrahepatic portal flow change in normal volunteers and patients
with chronic liver diseases.

Serial SPBF measurements were performed in 14 normal volunteers and 25
patients with chronic liver diseases. The duration of follow-up for patients and
volunteers were 13.9 ± 6.36 months and 17.89 ± 4.51 months (mean ± SD)
respectively. The SPBF result obtained when both AST and ALT were within
their normal limits was used as a baseline to compare with the subsequent
data. Each SPBF result was compared with baseline and the coefficient of
variation (CV) > 11% was defined as significant change of the SPBF.

All volunteers and 20 patients showed constant or decreased SPBF results.
The remaining 5 patients showed increased SPBF on serial follow-up. Among
them, one with cirrhosis and one with chronic hepatitis C showed mild increase
of the SPBF (CV range: 11-14%), one with chronic hepatitis B underwent
seroconversion of HBeAg (+) to anti-HBe (+) showed moderate increase of
the SPBF (CV = 18.65%), one with acute exacerbation of chronic hepatitis
B during follow-up showed fluctuant increase of SPBF (CV range: 14.24-
20.65%), and the remaining one chronic hepatitis C patient with persistent
elevation of both AST and ALT for 22 months showed most remarkably
progressive increase in SPBF (CV value increased from 17.47% to 49.25%).

In conclusion, Doppler SPBF measurement can be applied in long-term
follow-up study. Persistent inflammation of the liver may cause progressive
increase of the SPBF which may be the early clue in the producing portal
hypertension.

E7011The Laparoscopic Cholecystectomy Associated with
Operation for Hernia or Incisional Hernia

J. Avram, M. Murariu, H. Abed, Al. Andea, R. Avram. First Surgical Clinic,
University of Medicine and Pharmacy Timisoara, Romania

The association of cholelithiasis with hemia or incisional hemia poses a
problem for the surgeon in evaluating whether laparoscopic cholecystectomy,
a classic cholecystectomy followed by hernia or incisional hemia operation or a
simultaneous operation is the preferred approach for this particular condition.
The best choice is especially difficult, by the paucity of data on laparoscopic
techniques in this situation.

In the First Surgical Clinic Timisoara in the period 1.01.94-15.01.96 we
performed 296 laparoscopic cholecystectomies (L.C.) and we found at 7

A122

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.39.S

uppl_3.A
121 on 1 January 1996. D

ow
nloaded from

 

http://gut.bmj.com/


Gut 1996; 39 (Suppl 3)

cases the association of cholelithiasis with hernia: -2 cases with infraumbilical
incisional hernia (one of these was a giant one); -4 umbilical hernias, -1
epigastric supraumbilical hernias. The 7 patients were females, age between
31-68. We choosed the solution of simultaneous operation: L.C. and operation
for hernia.
Under general anesthesia we performed an incision at the niveau of the

hemia, we isolated the peritoneal sack. Through a direct cutdown onto the
peritoneum we controlled the presence of adherence and we prevented a
visceral injury and as in a open laparoscopy we inserted laparoscopic port.
A purse string suture is placed around the fascia and peritoneum in order to
prevent excessive C02 leak. We inserted the laparoscope and the other 3
additional ports. In the case of under-umbilical hernia we reduced the peritoneal
sack with separate suture In the cases of umbilical hemia we introduced the
first port through the umbilical sack. At the epigastric hemia we introduced
the first port through the epigastric hemia and the 2-nd port infraumbilical.
We performed normally the laparoscopic cholecystectomy and we finished by
repairing the abdominal wall, closing the fascial defect. In 1 incisional hernia
we performed a parietal aloplastia with net.
The postoperatory evolution was good in all the cases.

analysed three times during the procedures. Serum cortisol, epinephrine and
norepinephrine concentrations were measured before insufflation, at the end
of and 8 hours after the operations. The intensity of postoperative pain was
measured using visual analogue pain scale.
No differences between the two groups in baseline or perioperative blood

pressures, heart rates or pulse oximetry values were found. The patients in
the C02 group had significantly lower pH values than the patients in the N20
group at the end of the operation. In the C02 group a respiratory acidosis
developed as seen in significantly increased arterial and end tidal C02 values
and decreased pH. No differences between the groups in serum cortisol
or epinephrine levels were found. At the end of and after the operations
norepinephrine levels were higher in the N20 group than in the C02 group.
The patients in the N20 group required less anaesthetic agent (enflurane)
during the operations and had significantly lower pain scores one hour, six
hours and the next moming 23 and 24 hours postoperatively.

Patients operated with N20 pneumoperitoneum had no side-effects of C02
and were less painful postoperatively than those operated with C02. Nitrous
oxide is a good alternative for C02, especially when prolonged laparoscopic
operations are performed on patients with chronic cardiopulmonary diseases.

M Comparison between Ultrasonographic Diagnosis and E 6 Years of Laparoscopic Cholecystectomy: Results on
lntraoperative and Histological Findings in Patients 1778 Patients
.^,;+h 1 9-Q^; hl^totmwinl Lapal u pic;n,nuie;y5steuy

R Georgiev, E. Belokonski, K. Vassilev, S. Handjiev, K. Daiev. Military
Medical Academy, Sofia, Bulgaria
Since 1992 laparoscopic cholecystectomy is a method of choice for treatment
of the symptomatic cholelithiasis. Ultrasonography is a basic method for exact
diagnosis and indications for operative treatment. The aim of this study was
the comparison between the preoperative ultrasonographic diagnosis and
intraoperative and histological findings. We used Braghetto's classification to
divide our patients according to the ultrasonographic diagnosis to 4 groups:

I. Usual chronic calculous cholecystitis: 368 patients.
II. Acute calculous cholecystitis
type 11 A with thickness of gallbladder wall < 5 mm: 21 patients.
type 11 B with thickness of gallbladder wall > 5 mm: 15 patients.
Ill. Scleroatrophic chronic cholecystitis: 46 patients.
There is the high level of coincidence of the preoperative ultrasonographic

diagnosis with videoendoscopical and histological findings. Our experience
demonstrated that patients with cholecystitis type 11 B and type Ill had need

from the prolongation of the operative time, between them the frequency of

complications is higher, more frequent is the conversion to open cholecystec-
tomy. Braghetto's classification proposes the possibility for determination of
course of surgical intervention and estimation of probability for conversion and

intraoperative and postoperative complications.

The Use of Ultrasound Surgical Destructor-Aspirator in
the Laparoscopic Cholecystectomy

A.l. Nikitenko, E.G. Nikitenko, A.M. Zhelannov. Central Hospital of the Nizhny
Novgorod Region, N. Novgorod, Russia

The purpose of the ultrasound surgical destructor-aspirator (USDA) is to

explore Calots triangle by fragmentation and aspiration of the fatty tissue

without damaging the nerves, vessels, and cystic duct.
The serosa of the Calots triangle is cut via electrocautery with the sharp-

angle hook dissector. Then the cystic duct and artery are efficiently exposed
by the USDA.

Laparoscopic cholecystectomy with USDA was performed successful in 45

cases including 17 cases with an acute cholecystities. Using USDA the stones

in the gall bladder were destructed and gall bladder was removed without
wound distension.
The USDA is suitable for skeletonizing the cystic duct and cystic artery, and

the procedure is perfectly safe.

A Comparison of N20 and CO2 Pneumoperitoneums
during Laparoscopic Cholecystectomy, with Special
Reference to Postoperative Pain

P. Aitola, I. Airo, S. Kaukinen, R Ylitalo. Departments of Surgery and
Anaesthesiology, Tampere University Hospital and Medical school, University
of Tampere, Finland; Department of Pharmacology, Clinical Pharmacology
and Toxicology, University of Tampere, Tampere and Diaconess Institute,
Helsinki, Finland

Nitrous oxide (N20) pneumoperitoneum has been shown to be less pain
provoking than carbon dioxide (C02) pneumoperitoneum during diagnostic
laparoscopy under local anaesthesia. There are no reports of whether N20
has that benefit also on major surgical laparoscopic procedures under general
anaesthesia. In the present study we compared the effects of N20 and C02
pneumoperitoneums on postoperative pain and on cardiorespiratory variables
during laparoscopic cholecystectomy.

Forty patients scheduled for laparoscopic cholecystectomy due to symp-
tomatic cholelithiasis were randomised to either N20 or C02 pneumoperi-
toneum groups. Heart rate, blood pressure, pulse oximetry and end tidal C02
were continuously monitored during the operations. Arterial blood gases were

D. Lomanto, A. Paganini 1, F. Carlei 2, M. Nardovino 3, M. Guerneri,
F. Giacovazzo, M. Sottili, P. Lepiane, A. Cicalese, Meli E. Zarba,
E. Lezoche 1. II Clinica Chirurgica, Universita degli Studi "La Sapienza",
Roma; 3 INI. Canistro (A0); 1 Patologia Chirurgica, Universita di Ancona;
2 Dipartimento Medicina Sperimentale, LAquila

Aim of the Study: Laparoscopic cholecystectomy is today the standard therapy
for gallstones disease. Improved experience with this technique allows to
achieve better results. Aim of this study was to analyse our large series to
evaluate the results achieved.

Methods: Between 1991 and 1996 1778 patients were submitted to laparo-
scopic cholecystectomy for gallbladder lithiasis. Preoperative imaging study
consisted of US in all cases, i.v. cholangiography in 134 cases and ERCP
in 81 cases. The lithiasis was complicated by acute cholecystitis (39 cases),
empiema (16 cases), hydrops (24 cases) and adenomioma (5 cases). 565
patients had been submitted to previous laparotomies (25 upper abdomen,
540 lower abdomen). 1724 (97%) of pts underwent IOC A bile duct lithiasis
was associated in 165 cases (9.3%) whose 4.2% unsuspected.

Results: lntraoperative complications occurred in 65 cases (3.6%): most
common were bleeding (18 cases) and loss of small stones (43 cases) but
we also observed a small bowel lesion, a diaphragm lesion and two lesions
of biliary tract (1 choledocus and 1 common hepatic duct). Our conversion
rate was 1.4% (25 cases) and it was due to bleeding (10 pts), visceral lesions
(4 pts), cholecystitis (2 pts), multiple visceral adhesions (5 pts) and bile duct
lithiasis (4 cases). Postoperative complications were 71 (3.9%): 15 parietal
abscesses, 22 parietal hematomas, 6 incisional hernias through umbelical
port, 15 subhepatic bile collections, 8 intraperitoneal bleeding and 5 residual
VBP lithiasis. We also report a case of mortality due to cardiogenic shock.

Conclusions: Laparoscopic cholecystectomy performed in experenced cen-
ters can achieve optimal results in terms of morbidity, in-hospital stay and re-
covery to normal activities of the patients shorter than open cholecystectomy.

7 Bile Duct Injury during Cholecystectomy in the Era of
Laparoscopy

J. Nicolet, A. Sa Cunha, A. Sauvanet, J. Belghiti. Department of Digestive
Surgery, Hospital Beaujon, University Paris VIl, Clichy, France

The development of laparoscopic cholecystectomy (LC) has been associated
with a rise in the incidence of bile duct injury (BDI). The aim of this study was
to assess the changes in the presenting features and management of BDI in
the era of LC.

Methods: All BDI cases (primary or secondary referal) treated at our center
since january 1979 have been included for analysis.

Results: Between 1979 and 1989, 31 patients (average: 2.8 per year)
were treated for BDI after cholecystectomy vs 39 patients from 1990 to 1995
(average: 6.5 per year). Of these most recent 39 patients, 16 (41%) have had
an open cholecystectomy (OC) and 23 (59%) have had a LC. In 12 (31%)
patients, the BDI was discovered during the operation: 6 (38%) during OC and
6 (26%) during LC. The presenting features in the 27 patients in whom BDI
was not discovered at the time of surgery were as follows:

n Septic Biliary Biliary Emergency
syndrom fistula ascites reoperation

OC 10 1 (10%) 3 (30%) 1 (10%) 3 (30%)
LC 17 8 (47%) 4 (24%) 8 (47%) 12 (71%)

Of the 18 (46%) patients undergoing an angiography, 9 (50%) had a lesion
of the hepatic artery or of the portal vein; 4 (45%) after OC vs 5 (66%) after LC.
The type of biliary lesion according to Bismuth's classification was identical in
the both groups. Endoscopic treatment was not attempted in any case afterOC
but was attempted in 9 (39%) cases after LC. Seven (78%) of these patients
were finaly operated. Roux-en-Y hepaticojejunostomies was performed in 11
patients (69%) after OC and 16 (70%) after LC.
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Conclusion:this study confirms an increase in the incidence of BDI in patients
undergoing laparoscopic cholecystectomy although 40% are still related to
open cholecystectomy. Bile duct injury after laparoscopic cholecystectomy are
diagnosed later, notably through septic and peritoneal complications, and are
more frequently accompanied by vascular lesions. But these findings and
the attempt of per-cutaneous or endoscopic treatments do not seem to have
changed the type of reparation.

Incidence of Bile Duct Stone Disease Occurring after
Prophylactic Cholecystectomy Incorporated in Curative
Gastrectomy for Cancer

H. Kobori, R. Hada, Y. Sugiyama, N. Wajima, M. Sugai, D. Seito, Y. Mikami,
H. Suzuki, M. Konn. Department of Surgery, Hirosaki University School of
Medicine, Hirosaki, Japan
Background andAim:We reported a 6 to 10 times higher incidence of gallstone
disease in curatively gastrectomized patients for cancer (Dig Surg 6: 39-45,
1989, Gastroenterology 104: A362, 1993). One possible factor for this lithogen-
esis is impaired gallbladder (GB) motility brought about by vagal denervation
(Dig Surg 6: 39-45, 1989), and another possible factor to be altered GB bile
composition related to bile infection (Gastroenterology 104: A371, 1993, 106:
A340, 1994). Since 1989, we have employed concomitant cholecystectomy for
its prophylaxis, especially when total gastrectomy or a duodenum-bypassing
subtotal gastrectomy plus hepatoduodenal lymph node dissection were per-
formed. A follow-up study has indicated that the prophylactic cholecystectomy
is effective. However, the possibility of increasing incidence of bile duct stone
disease after prophylactic cholecystectomy remained to be settled.

Methods: We performed a follow-up study employing periodic ultrasound
(per 6 months) on the incidence of bile duct stone in a series of 150 patients
having undergone a curative gastrectomy for cancer and cholecystectomy.
The patients consisted of 106 males and 44 females aged 60.0 ± 10.3
y. Cholecystectomy in these patients had already been performed before
gastrectomy in 9 patients (Group A), was concomitantly performed for biliary
disease in 59 patients (Group B) or for prophylaxis in 77 patients (Group C) or
for other reasons (Group D). The follow-up period (duration) was 44.4 ± 36.0
for Group A, 53.4 ± 33.7 for Group B, 33.2 + 23.0 for Group C and 16.3 i
10.4 mo for Group D, respectively.

Results: Bile duct stone was diagnosed in only one of the 150 patients
(1/1 50, 0.7%) and that in Group C (prophylactic cholecystectomized patients).
The patient (62 y aged male) had undergone total gastrectomy, distal pancre-
atectomy, splenectomy and prophylactic cholecystectomy. A bile duct stone
developed 39 mo latter.

Discussion and Conclusion: The low incidence of bile duct stone (0.7%)
demonstrated in the present study may verify the concomitant cholecystectomy
as a sufficient means for the total prevention of gallstone disease occurring
after curative gastrectomy for cancer.

E7111Can Preoperative Variables Predict Symptomatic
Outcome after Cholecystectomy?

I.B. Andersen, L. Bardram, L. Boriy, E. Christensen, H. Kehiet, L. Paloheimo,
L. Hoigaard. Department of Surgical Gastroenterology, Hvidovre Hospital,
Denmark; Clinical Physiology and Nuclear Medicine, Hvidovre Hospital,
Denmark; Medical Departmeiwt B, Bispebjerg Hospital, University of
Copenhagen, Denmark; Department of Clinical Biochemistry, Rigshospitalet,
University of Copenhagen, Denmark

Cholecystectomy for symptomatic gallstone disease results in pain relief in
most of the patients, but for 20-30% abdominal pain is present also after the
operation, as the so-called postcholecystectomy syndrome.

The aim of this study was to investigate whether preoperative variables
could predict the symptomatic outcome after cholecystectomy.

Methods: 102 patients were referred to elective cholecystectomy in a two
year prospective study. Median age was 45 years, range 20-81. A preop-
erative questionnaire on pain, symptoms, history etc. was completed, and
the questions on pain and symptoms were repeated postoperatively after 6
weeks and one year. Preoperative cholescintigraphy and sonography evalu-
ated gallbladder motility, gallstones and gallbladder volume. CCK-profile was
measured after meal stimulation. Bile, gallbladder and stones were analysed
after the operation. Preoperative variables in patients with or without pain were

compared statistically and significant variables were combined in a logistic
regression model to predict the postoperative outcome

Results: 80 patients completed all questionnaires. Of the 80 patients 21 had
abdominal pain after the operation, whereas 59 had no pain postoperatively.
Patients with pain one year after cholecystectomy were characterized by
preoperative presence of a high dyspepsia score, wirritating" abdominal pain
and an introvert personality. Further by absence of magonizing" pain and
absence of symptoms coinciding with pain. x2 = 47, d.f. 5, p < 0.000001.
Of 18 patients predicted as having postoperative pain, 15 had this (PVpos
= 0.83). Of 62 patients predicted as having no pain postoperatively, 56 had
this (PVneg = 0.90). Overall 88.7% of the patients were classified correctly
according to this reclassification.

Conclusion: In this prospective study on postoperative outcome after chole-
cystectomy preoperative symptoms were able to predict abdominal pain after
cholecystectomy. Since reclassification gives too optimistic results, the model
should be validated in independent patients.

I_71 Hepatectomy for Metastatic Liver Tumors from
Colorectal and Gastric Cancers

S. Mivayawa, S. Kawasaki. First Department of Surgery, Shinshu University,
School of Medicine, Matsumoto, Japan

Purpose: Long-term survival after hepatectomy was examined between pa-
tients with metastatic liver tumors from colorectal and gastric cancers.

Methods: Between January 1990 and February 1996, 50 patients underwent
hepatectomy for metastatic liver tumors from colorectal cancer (colon group)
and 16 from gastric cancer (gastric group).

Results: The mortality rate within 30 postoperative days was zero, although
one patient died from cerebral bleeding in the hospital (1.5%). In the colon
group, hepatectomy was performed synchronously with removal of the primary
lesion in 8 patients (16%) and metachronously in 42. The mean number of
resected liver tumors was 3 ranging from 1 to 17. Repeated hepatectomy
for recurrent liver tumors was performed in 10 patients (20%) (two times in
8 patients and three times in 2). On the other hand, in the gastric group,
hepatectomy was carried out synchronously in 8 patients (50%) and only one
patients (6.3%) underwent repeated hepatectomy for recurrent liver tumor. The
colon group had a higher percentage of repeated hepatectomy than the gastric
group, but not significantly (p = 0.199). In the colon group, the cumulative 1-
yr survival rate after initial hepatectomy was 86.8%; 2-yr rate 75.9%; 3-yr
rate 65.7%; and 5-yr rate 65.7%, respectively, although in the gastric group,
1-yr, 2-yr and 3-yr survival rates were 65.0%, 27.9% and 0%, respectively.
Significantly longer survival after initial hepatectomy was observed in the colon
group (p = 0.0012).

Conclusion: Hepatectomy can provide long term-survival for patients with
metastatic liver tumors from colorectal cancer.

M713 ISurgical Treatment of Liver Echinococcosis: Our
Experience

B. Bakula, I. Zorici6, N. Makek, T. Anic, Z. Perko. University Dept of Surgery,
Sveti Duh General Hospital, Zagreb, Croatia

Between January 1991 and March 1996 we operated 94 patients with liver
echinococcosis. There were 79 (84%) females and 15 (16%) males. Average
age was 39.2 years (SD ± 16.5 years). Diagnosis was made by ultrasound,
computerized tomography and serological testing. More common the right liver
lobe has been affected (70.7% vs. 29.3%). Partial pericystectomy with drainage
was the most common operation, performed in 44 (46.7%) cases. Partial
pericystectomy with choledochotomy, HT-tubeH drainage and suturing of open
biliar ducts were performed in 10 (10.6%) patients, where cysts were centrally
situated or biliary leakage was seen. Liver resections were done in patients with
liver parenchyma destruction, multiple cysts or inadequate drainage openings:
right hepatectomy, left hepatectomy and atypical resections in 9 (9.6%), 7
(7.4%) and 17 (18.1%) cases respectively. In one patient marsupialization was
performed because of his bad condition and cyst infection. Six (6.4%) patients
had secondary peritoneal echinococcosis, so besides liver procedures, total
pericystectomies of these cysts were done, too. Nine patients were reoperated
because of recidive of the disease, and one patient was reoperated four times.
During postoperative course we did not have heavily complications. In eight
(8.5%) patients abdominal collections have occurred, and ultrasound punction
and drainage were performed. In one case relaparotomy, drainage, suturing
of the biliar duct and HT-tube" drainage were necessary due to subhepatic
abscess. It could be concluded that liver echinococcosis can be managed
with partial pericystectomy in the majority of cases, with good curative effects
and low postoperative complications course. Choledochotomy with 'T-tube"
drainage is additional method for centrally situated cysts or evident biliar
leakage, and liver resections for a large degree parenchyma destruction or
inadequate drainage openings.

[714 Immunohistochemical Investigation in Occurrence of
Endocrine Cells and Lysozyme in Chronic Cholecystitis

M. Onda, Y. Ozawa, T. Honjo, T. Okuda, Y. Sumiyama. Third Department of
Surgery, Toho University, School of Medicine, Tokyo, Japan
Aim:We investigated the functional significance of the occurrence of endocrine
cells and lysozyme in cholelithiasis tissue by using the histochemical and
immunohistochemical methods to clarify the etiology of chronic cholecystitis.

Materials and Methods: The subjects consisted of 120 cases chronic chole-
cystitis surgically removed in our department and we selected 100 cases to
show histologic evidence of metaplasia for study. Of the 120 patients, 53 were
men and 67 were women, they ranged in age from 34 to 88 years, mean, 56.2
years. All specimens were fixed in 10 per cent neutral buffered formaldehyde
immediately after cholecystectomy, embedded in paraffin and sectioned at 5
,um. Grimelius reactions were used to bring out the argyrophil cells. Special
mucin stainings were applied to identify the periodic acid-Schiff (PAS) fol-
lowed by alcian blue. For the immunohistochemical demonstration, we used
an streptoavidin-biotin immunoperoxidase procedure (SAB) by monoclonal
antibody.

Results: In normal gallbladder mucosa, endocrine cells and lysozyme were
not demonstrated. In chronic cholecystitis, non-metaplastic group in 20 cases
also were not observed these cells. The expression rate of the occurrence of
endocrine cells and lysozyme of metaplastic group were found in 48 (48%)
and 63 (63%) of 100 cholecystitis, respectively. These cells were apparently
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formed by the metaplastic differentiation. The endocrine cells were found more
abundantly in the body and fundus region than in the neck region. Among the
hormones determined immunohistochemically, serotonin was detected most
frequently followed by cholecystokinin, somatostatin, gastrin and pancreatic
polypeptide. Various hormone-containing cells showed a high correlativity
between the development of metaplasia and degree of cholecystitis. These
cells were apparently formed by the metaplastic differentiation. And lysozyme
also showed a close relationship to the metaplasia.

Conclusions: It was recognized a strong correlation between endocrine
cells and degree of metaplasia and cholecystitis. And it is suggested that
endocrine cells has strongly influence on the occurrence and development of
chronic cholecystitis. Therefor, there is much hope to the clinical application
of hormone therapy in the treatment of cholecystitis.

715 Differences in Pain and Dyspepsia after
Cholecystectomy for Acute Cholecystitis and
Symptomatic Gallstone Disease

H.V. Middelfart1, J.U. Kristensen , C.N. Laursen4, N. Qvist5, L. Hojgaard2,
P. Funch-Jensen 1, H. Kehlet1. 1 Dept. Surg. Gastroent, Hvidovre Hospital,
University of Copenhagen, DK-2650 Denmark:.2 Clinical Physiol./Nuclear
Med., Hvidovre Hospital, University of Copenhagen, DK-2650 Denmark;
3Dept. Surg. Gastroent, Aarhus; 4 Dept. Surg. Gastroent, Aalborg; 5 Odense
University Hospitals
Abdominal pain occurs in 20-30% of patients after cholecystectomy. The main
cause of this pain remains unclear. Patients with acute cholecystitis (AC) could
perhaps be expected to benefit more from surgical treatment than patients
operated due to uncomplicated gallbladder stone disease (UGSD), as the
necessity to operate is more unquestionable in patients with AC.

Purpose: To compare pain and dyspepsia after cholecystectomy for AC with
pain and dyspepsia after cholecystectomy for UGSD.
Methods: All patients (223 women, 122 men) cholecystectomized for AC

at 4 Danish University hospitals during the period from 1986 to 1990, and
a control group of age and sex-matched patients (213 women, 83 men)
cholecystectomized for UGSD, were invited to participate in a questionnaire
conceming the occurrence of abdominal pain and dyspepsia before and after
cholecystectomy.

Results: 534 patients (83%) completed the questionnaire. Complains of
abdominal pain were found in 37% with equal frequency in the AC and UGSD
group (37% vs 38%). Women suffered more often from abdominal pain after
cholecystectomy than men (42% vs 29%, OR = 1.75). Although more than one
third complained of abdominal pain after cholecystectomy, 93% were improved
or cured by the operation and this occurred more often in UGSD than AC (95%
vs 89%) (P = 0.02). In general cholecystectomy reduced nausea (P <0.0001)
and vomiting (P <0.0001) but aggravated flatulence (P <0.0001). Abdominal
pain was significantly correlated to dyspepsia after cholecystectomy in both
groups.

Conclusion: Pain occurs with equal frequency in AC and UGSD after
cholecystectomy.

E ITherapeutical Approach to Acute Cholecystitis
D. Lomanto, A. Paganini 2, F. Carlei M. Guerrieri 2, M. Nardovino1,
G. Dalsasso, F. Giacovazzo, Meli E. Zarba, E. Lezoche2. 1ll Clinica
Chirurgica, University of Rome 'La Sapienza", INI Canistro (AQ);2 Patologia
Chirurgica Universita diAncona, Italia
Purpose of the Study: Laparoscopic cholecystectomy (LC) is the gold standard
for uncomplicated cholelithiasis: more debated are indications and timing in
acute cholecystitis (AC). Aim of our study was to evaluate results of LC in
patients with present or previous acute cholecystitis.

Methods: Between 1991 and 1995 1778 pts. were submitted to LC for
symptomatic cholelithiasis. Of these 158 pts. (8.9%) were admitted with the
diagnosis of AC identified by clinical, lab and ultrasonographic signs. 5 of
these presented with signs of cholangitis and in four of them common bile
duct stones were demonstrated. Among the AC group, 39 pts. underwent LC
within 48 hours from the clinical onset of symptoms (Group A). 119 patients,
including elderiy or high risk pts as well as pts. referred to us more than 48
hours after the onset of symptoms and pts. treated in the first two years of this
study, underwent medical treatment and surgery was delayed of 5-7 weeks
(Group B).

Results: Conversion rate was 7.7% in Group A and 0 in Group B. Mean
operative time was significantly shorter in Group B (49.2 minutes vs. 78.5
of Group A). In both groups no common bile duct injuries were observed.
Morbidity was 8.3% in group A (2 port site infections and 1 hemoperitoneum,
treated conservatively) and 4.2% in Group B (3 port site infections, 1 parietal
hematoma and 1 biloma, treated conservatively). No mortality was observed.
Mean postoperative hospital stay was 4.2 and 2.5 days respectively in Group
A and B.

Conclusion: Our results suggest that LC can be safely performed by skilled
surgeons within 48 hours from the clinical onset of symptoms in no high risk
patients. In high risk patients a delayed operation seems justified, as far as
cholangitis is not present.

Prognostic Factors of Liver Excretory Function in
Patients Undergoing Biliary Decompression for
Obstructive Jaundice

C.Y. Chen, S.C. Shiesh, X.Z. Lin. National Cheng Kung University Hospital,
Tainan, Taiwan
Aim: We conducted this study to identify the predictors of recovery of liver
excretory function in patients with obstructive jaundice.

Materials and Methods: Twelve consecutive patients were recruited, with
mean age 60.6 + 9.9 y-o, male 9, female 3. The underlying diseases were
common bile duct stone: 4, and biliary malignancy: 8. They received naso-
biliary drainage (NBD, 4) or percutaneous transhepatic choledochal drainage
(PTCD, 8) according to clinical indications. Serum and bile were collected
for biochemistry tests. The recovery of liver function was evaluated by in-
docyanine green retention test (ICG R15). Patients with a ICG R15 reduc-
tion ratio less than 50% were considered as poor recovery (group 1, n =
6) while a good recovery was thought if the reduction ratio higher than
50% (group 2, n = 6). The clinical parameters were compared between two
groups.

Results: Sequential change of serum & biliary content are as follows:

Day 0 Day 3 Day 6
Gr. 1 Gr.2 Gr. 1 Gr.2 Gr. 1 Gr.2

(Biliary)
Bile acid 5.8±5.7 24.4± 23.9* 1.0±0.9 5.2 ± 2.2t 2.1 ± 2.5 7.2 ± 3.1*
Bil - T 49± 76 53± 77 16±8 78 ± 30t 33 ± 39 55 ± 33
Volume/day - - 1158 ±349 701 ± 286 1108 ± 251 595± 249*
(Serum)
Ap 585 ± 276 348 ± 289* 437 ±257 262 ±195 343±205 201 ±96*
Bil - T 19.0±6.7 11.7±5.9 11.4± 3.6 4.4± 1.5* 9.5± 2.5 3.2± 0.9t

*P < 0.05; t p < 0.01 by Mann-Whitney U test
The ICG reduction ratio was significantly correlated with the bile volume and

the concentration of bile acids (y = -0.8 & y = 0.74 respectively, p < 0.01).
Conclusion: Post-obstructive choleresis and thin bile (low concentration of

biliary bile acid) are bad prognostic factors for recovery of liver function. Both
conditions are sequel of prolonged obstruction and a longer time for recovery
is expected.

718 I Role of Atrial Natriuretic Peptide on the Pathogenesis
of Renal Dysfunction in Patients with Obstructive
Jaundice

F.J. Padillo, J.M. Gallardo, M. Rodriguez, A. Naranjo, P. Montilla, F. Infante,
G. Miffo, C. Pera, A. Sitges-Serra 1. Hospital Reina Soffa; Cordoba, Spain;
1 Hospital del Mar; Barcelona, Spain
Purpose of the Study: To investigate the sodium regulating hormones status
and the role of the atrial natriuretic peptide (ANP) on the pathogenesis of
the extracellular water (ECW) depletion and renal dysfunction in patients
with obstructive jaundice (OJ). Methods: Forty two patients with OJ were
evaluated. There were 21 women and 21 men with a mean age of 69 yrs
(range 38-90). Fourteen patients had benign conditions and 28 periampullary
tumors. Plasma ANP, Aldosterone (Aid) and Renin (Ren) concentrations were
measured by radioimmunoassay. Extracellular water (ECW) was determined
using tetrapolar bioimpedance. Fractional sodium excretion (FNaEx) and
creatinine clearance (CrCI) were also measured. A control group (CG) of 14
healthy subjects matched for age (mean age 64 yrs; range 37-84) and sex
(6 women and 8 men) were used as controls for hormonal measurements.
Results: Ninety one percent of OJ patients had elevated ANP (> 60 pg/mI) vs
7% in CG (p < 0.001). Mean values were 119 ± 46 pg/mI in OJ group vs 40
± 16 in CG (p < 0.001). Plasma Aid concentrations compared with CG was
156 ± 72 vs 43 ± 21 pg/mI (p < 0.001). Forty seven percent of OJ patients
had elevated Aid concentrations (> 160 pg/mI) (p < 0.001). CrC0 was 95 ±
65. Twenty eight percent of patients had low CrC0 (< 50 mVmin). FNaEx was
0.63 ± 0.49. Patients with CrCI < 50 mil/min had higher Fractional sodium
excretion (0.84 vs 0.55; p = 0.15). Sixty five percent of patients had ECW
lower than 22% body weight. Plasma Renin concentrations was also higher in
OJ patients than CG (41 ± 54 vs 16 ± 9 uU/ml; p < 0.01). Conclusion: The
present study reports that plasma ANP is increased in patients with obstructive
jaundice. Endocrine and extracelullar water alterations could related to renal
dysfunction. These findings are relevant to the penoperative management of
patients with obstructive jaundice.

719 Polypeptides from Red Cell Membranes:
Electrophoresis Reveals Effects of Biliary Obstruction
with High Bilirubin Levels in Rats

B.R. Vargas-del-Carpio 1, K. Madi 2, M. Palatnik3. 1 Dept. of
Gastroenterology, Hospital C. Fraga FP, Fac. Medicina, Univ. Fed. do Rio de
Janeiro, RJ, Brazil; 2 Dept. of Pathology, Hospital C. Fraga FP, Fac. Medicina,
Univ Fed. do Rio de Janeiro, RJ, Brazil; 3 Dept. of Hemotherapy, Hospital C.
Fraga FO, Fac. Medicina, Univ. Fed. do Rio de Janeiro, RJ, Brazil
Experimental biliary obstruction in Wistar rats leads to differences in the
polypeptides of the red cell membranes that can be detected by polyacrylamide
gel electrophoresis in the presence of sodium dodecyl sulfate. Here we
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compare the pattern obtained in ghosts from normal rats and rats with high
bilirubin levels in plasma, 5-11 days after experimental biliary duct obstruction.
Ghost membranes from normal human subjects were also examined.

After surgery, rats with colura were sacrificed and biochemical tests for biliru-
bin, transaminase and amylase in plasma and an analysis of biliary/digestive
tract histopathology were performed. Ghost membranes were solubilized
and the polypeptides were separated on 7.5% polyacrylamide gels (stacking
gel 4.9%) according to Laemmli (Nature 227: 680, 1970), and stained with
Coomassie blue.
The operated rats exhibited coluria, colangitis, ductal dilatation with cystus,

and pancreatitis; and in liver, portal fibrosis with ductal proliferation. The
biochemical results were consistent with the obstruction: high levels of bilirubin
and of all the enzymes tested. Electrophoresis of ghosts revealed differences
from normal rats between 75 and 25 kDa. At 53 kDa, a prominent band
(designated 4.6) was found in normal rats between the bands 4.9 and 4.2,
but disappeared with prolonged biliary obstruction. This band is not found in
humans. Band 6 (35 kDa), present in humans, is absent from normal rats
but appears after prolonged biliary obstruction. The intensity of bands 7 and
8 (29 and 25 kDa) increases in operated rats. Partial reversal of this profile
was observed when the obstruction reversed spontaneously. We conclude
that biliary obstruction with high bilirubin levels can affect red cell membrane
polypeptides, depending on the severity and duration of the obstruction.
Support: CAPES, FUJB, UFRJ.

720 Factors Associated with Incleased Biliary Pressure in
Bile Duct Obstruction

J.K. Lee, P.L. Rhee, J. Kim, K.C. Koh, S.W. Paik, J.C. Rhee, S.W. Choo',
IfW. Choo 1. Division of Gastroenterology, Samsung Medical Center, Seoul,
Korea; 1 Department of Radiology, Samsung Medical Center, Seoul, Korea

Purpose: Increased bile duct pressure is the major factor responsible for
acute cholangitis and bacteremia. Therefore, prompt medical or surgical
decompression of bile under high pressure should be accomplished as fast as
possible. But, measurement of bile duct pressure is invasive. So, the present
study was undertaken to find out the clinical factors to predict the increased
biliary pressure in patients with bile duct obstruction.

Methods: Thirty-three patients with bile duct obstruction underwent per-
cutaneous transhepatic biliary drainage (PTBD). Intraductal pressure was
measured as soon as bile duct pucture was performed. Bile cultures were
performed in 24 patients and blood cultures were performed in 21 patients.
Correlation of bile duct pressure and severity of pain, duration of symptom,
fever, leukocytosis, serum bilirubin, serum alkaline phosphatase, or bile duct
diameter were statistically analyzed.

Results: Bacteremias were noticed in 5 of the 17 patients with positive
bile culture. Bacteremia was associated with the increased biliary pressure.
Bacteremia was demonstrated when the biliary pressure was 22 cmH2O or
more. Biliary pressure was associated with the severity of pain and body
temperature. Significant correlation was not found between the duration of
symptom, leukocytosis, serum bilirubin, serum alkaline phosphatase, or bile
duct diameter and biliary pressure.

Conclusion: Increased biliary pressure in patients with bile duct obstruction
is more likely to be associated with severity of pain and fever than leukocytosis,
bilirubin level, alkaline phosphatase level, or bile duct diameter.

E7211 Bilirubinate Conjugates in Common Duct Bile of
Patients with Choledocholithiasis

0. Sandstad, T. Osnes, P. Urdal , V. Skar, M. Osnes. Department of Intemal
Medicine, Ulleval hospital, Oslo, Norway; 1 Department of Clinical Chemistry,
Ulleval hospital, Oslo, Norway
Common bile duct stones are mainly brown with Ca-bilirubinate as a major
component. Deconjugation of bilirubinate glucuronides by bacterial betaglu-
curonidase seem to be of importance. Our aim was to analyse the composition
of common bile duct stones and relate this to bilirubinate conjugates in common
duct bile.

Material and methods: Common bile duct stones and common bile duct
bile were collected endoscopically from 56 patients (29 women) with mean
age 75 years (range 50-95). The stones were dried and 5 mg of each
stone was crushed and dissolved in N,N-dimethylformamide/dimethyl sulfoxide
and cholesterol concentration was measured enzymatically on a Cobas Bio
centrifugal analyser. Stones with < 50% cholesterol were considered pigment
stones. Biliary pH was measured. Bilirubinate conjugates were analysed
immediately by high performance liquid chromatography. A25 minutes gradient
on a Cl 8 column and detection at 440 nm was used. Concentrations were
calculated as area under the curve on a computer.

Results: Forty-four stones (78%) were pigment stones. All 25 patients with
duodenal diverticula had pigment stones (p < 0.01).

Total bilirubin
(,umoVI)

% Bilirubin
diglucuronide*

Biliary pH

diglucuronide, is decreased in common duct bile of patients with pigmented
compared to cholesterol stones.

[722 Symptomatic Gallstone Disease: Which Patients
Should Have ERCP?

E. Trondsen, B. Edwin, 0. Reiertsen, A. Faerden, H. Fagertun,
A.R. Rosseland. Surgical Dept., Central Hospital of Akershus, Nordbyhagen,
Norway

For selection of patients with symptomatic gallstone disease to ERCP, clinical
indicators of common bile duct stones (CBDS) (history, biochemical tests, ul-
trasonography (USG)) are too sensitive and may result in a large frequency of
negative ERCP. In the present study a discriminant function (DF) for the prob-
ability of CBDS (confining age, bilirubin, ALAT, GT) was tested prospectively,
and also compared to ultrasonographic CBDS indicators.

192 patients were included, 32 proved to have CBDS, and 160 not. Blood
sampling was done mean 1.7 days prior to cholecystectomy or ERCP. Ultra-
sonography (USG) was performed in 171 patients (25 with and 146 without
CBDS), ERCP in 71 patients, and both procedures in 57 patients.

Clinical criteria for CBDS was positive in 152 patients (79.2%), 21.1%
of them actually had stones, and there were no false negatives (sensitivity
100%, specificity 25%). DF was positive in 50 patients (26.0%), 60% of them
had CBDS, and there were two false negatives (sensitivity 93.8%, specificity
87.5%).

At USG mean bile duct diameter was 4.8 mm in patients without CBDS and
8.4 mm in patients with CBDS. In patients with diameter 6 mm or less (normal
range), nine had stones and 116 not, with diameter > 6 mm, 16 had CBDS,
30 had not. Sensitivity of USG was 68.0% and specificity was 79.5%. There
was a correlation between diameter at USG and ERCP (p < 0.001), but r was
only 0.543.

Clinical characterisation is most sensitive for CBDS detection, but has low
specificity. DF is more specific and sensitive than USG, is easy to use, and
seems efficient in selecting symptomatic gallstone patients to ERCP.

724 IBacterial Biofilm Formation: Clinical Bacteriology and
Sem Analysis

A. Basoli 1, F. Fiocca , M. Cristaldi 1, E. Grasso 1, G. Scopelliti',
M. Crovaro 1, A. Domenicucci 1, D. Apa 1, L. Baldassarri 2, R. Di Rosa3.
1 Istituto 11 Clinica Chirurgica, Universita tLa sapienza", Roma; 3 Dip. Clinica
Medica, UniversitA "La sapienza", Roma; 2 Dipartimento Ultrstrutture, Istituto
Superiore SanitA
We studied basic mechanism of biliary stent clogging to investigate on factors
involved in it. Material and Methods: In one year period 22 biliary stents (10 for
transhepatic access) of different plastic materials (polyethylene, polyurethane
and teflon) and different diameters (10-12 F) were explanted. They were
cut, before transversally from the duodenal and the biliary extremities (5
mm), then lengthwise; two parts, dipped into PBS solution to be sonicated,
therefore they were analyzed by quantitative microbiology. The others were
immersed into gluteraldeide diluited 1:10, to be analyzed by scanning electron
microscopy. 12 stents were substituted for dislocation or for charge therapy,
while 7 were explanted due to occlusion (mean implantation time was 95.8
days, range 18-210) Results: microbiological analysis didn't reveal a bacterial
colonization in 7 out of 22 stents (mean implantation time 12.8 days, range
2-24, median 8). Only one of these was removed because of blockage, and
SEM revealed heavy deposit of organic material. During the whole period
of implantation an antibiotic therapy was administrated. Cholangitis episodes
occurred in four patients, while the other patients presented symptoms of
jandice or cholestatis. 15 stents (mean implantation time 73.3 days, range
4-210, median 21) revealed: 14 Enterococcus spp., 3 E. clocae, 2 E. coli,
2 candida and 1 C. freundii, Bacillus, Veillonella, Corynebacterium. spp..
SEM analysis provided indications in three cases that microrganism were
present though culture had resulted negative. Conclusion: bacterial cells were
attached to both the inner and outer stent surface enclosed into a fibbrillar
matrix, suggesting that the first event of stent clogging is the development of
an adherent bacteral biofilm. Microrganism of duodenal origin, Enterococcus
spp. 64% mainly rapresened as component of the biofilm deposited on stent.
Nevertheless in the case of stent with transhepatic access, biliary side risulted
more eariy colonized then the duodenal side. We can speculate biliary stasis
plays a foundamental role in the drainage failure.

725 The Presence of CaCO3 in the Gallbladder Stones Is a
Marker for the Bile pH at which Cholelithogenesis
Occurs

1.0. Rada, D. Sila§i, M. Mracec, Domnija Rada, Liliana lvanov,
Doina Santimbreanu, F.C. Rada. University of Medicine and Pharmacy,
Timi,soara, RomAnia, str. Siret no. 6

Cholesterol cholelithiasis etiopathogeny remains an uncertain and controver-
sial matter. We determined during surgical procedures the pH in the gallbladder,
the common bile duct and the common hepatic duct using the pH meter Digital
100. The presence of cholesterol crystals was studied with a polarized light
microscope and we analyzed the composition of gallbladder stone layers.

Results: in all cases when the bile pH was above 8, we discovered cholesterol
crystals or conglomerates. In all cholesterol stones we found precipitates or

Pigment stones (n = 44) 613 ± 472 59 ± 12 7.95 ± 0.45
Cholesterol stones (n = 12) 504 ± 311 67 ± 8 7.96 + 0.46

*ttest, p < 0.025

No significant differences were found for the other conjugates.
Conclusion: The percentage of the main bilirubinate conjugate, bilirubin
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crystals of calcium carbonate. In layers of lighter colors of the stones the CaCO3
concentration is increased up to 18% and the radioopacity more evident.

Conclusions: bile alkalization disturbs colloid micelles by reducing the vol-
ume and making thinner the double electric layer that keeps the particles in
suspension, favoring the sedimentation and conglomeration of cholesterol.
Constant identification of CaCO3 in all cholesterol stones resulting from HCO3
ion and calcium under a pH level above 8 in bile - represents a marker of the
moment of the cholesterol sedimentation. The phenomenon of bile alkaliza-
tion (pH above 8) disturbs the stability of the colloid micelles and represents
the initial moment of the lithogenesis. The conglomeration of the precipitate
(cholesterol and CaCO3) can also involve billiary pigments resulting in layering
of various colors and radioopacity of the gallbladder stones sections. Such
gallstones implanted steril in a dog's galbladder are dissoluted and eliminated
in several weeks. In humans bile acidification determines the same process

that can be followed by ultrasonography.

Changes in the Excretion of Bile Acids into the Greater
Circulation System with the Continous Infusion of Bile
Acids into the Portal Vein of the Rat: A Biochemical and
Microautoradlographic Study

T. Matsumoto , H. Igimi 2, H. Tada, T. Nomura, K. Katsu. 1 Second
Department of Intemal Medicine, Osaka Medical College, Osaka, Japan;
2 Shionogi Corporation, Osaka, Japan

Purpose: We continously infused taurocholic acid (TCA) and 3H-TCA into the
portal vein of rat. We biochemically and microautoradiographyically analyzed
the process of its excretion into the greater circulation and the distribution of
3H-TCA in hepatic lobe. We examined this basic research might become one

test method in the evaluation of hepatic function.
Material and methods: Male Sprague-Dawley rats weighing 250-300 g were

used. We continously infused 2 mM-TCA into the portal vein of rat over 30
minutes under the following conditon.

(the infusion speed of TCA was 10 mVh, 15 ml/h, 20 mI/h)
We sampled the venous blood of the rat at 5 minutes interval from the

cannula inserted into the cervical vein to study the excretion of bile acids into
the greater circulation system.
We infused 2 mM-3H-TCA into the portal vein of rat under the 15 mVh. The

liver of rats were removed at 3, 6, 12 minutes after infusion, and we made
frozen tissue samples. We microautoradiographyically observed the continual
changes in the distribution of the 3H-TCA in hepatic lobe.

Results and discussion: The following results were obtained.
(1) When 2 mM-TCA was continously infused through the portal vein, that the

upper limit of infusion speed to which the hepatic cells were able to treat the
TCA, and prevent its excretion into the greater circulation system, was 15 mI/h.

(2) As 3H-TCA was continously infused through the portal vein, microau-
toradiographic study of TCA incorporation showed, the so-called gradient, in
which the grain moves from the hepatic cells surrounding the portal vein, into
the area near the central venous system.

Further studies will be conducted involving an experimental model of hepatic
injury.

m ITreatment of Gallstones in the Elderly by Oral Bile Acids
G.l.S.Co. (Interdisciplinary Group for the Study of Cholelithiasis). Italy

An oral bile acids treatment of symptomatic uncomplicated gallstone disease in
the elderiy can be proposed as altemative approach to surgery, which presents
in these patients a greater risk of mortality and morbidity as compared to young
adult subjects.
Aim of this study was to evaluate the clinical efficacy of two differ-

ent treatment of gallstones in elderiy subjects by means of bile acids
(Tauroursodeoxycholicacid-TUDCA- and Chenodeoxycholic+Ursodeoxycholic
acids -CDCA+UDCA).

124 elderly patients with symptomatic uncomplicated gallbladder stones
were studied: 66 (11 male, 55 female, age range 65-90) were treated by,
CDCA-UDCA (5 + 5 mg/Kg/day) and 58 (25 male, 33 female, 65-92) by
TUDCA (500 mg/day) for 1 year. The diagnosis was made by Biliary US, Plain
Abdomen X-ray and Oral Cholecystography. All subjects presented one or
more episode(-s) of biliary pain in the six months prior the study; 44 were

also affected by dyspepsia (27 in TUDCA, 17 in CDCA-UDCA group). Patients
were followed-up clinically every 3 and by US every 6 months.
42/66 subjects in CDCA-UDCA (24 drops: 9 operations for pain or complica-

tions, 9 deaths unrelated to gallstones, 1 side effects, 5 follow-up unattended)
and 38/58 in TUDCA (20 drops: 1 operation for pain or complications, 9 deaths
unrelated to gallstones, 3 side effects, 7 follow-up unattended) group com-

pleted the study. 4 total and 2 partial dissolution in CDCA-UDCA and 8 total
dissolution in TUDCA group were observed. In 51 patients of CDCA-UDCA
and in 39 of TUDCA group symptoms could be followed-up: CDCA-UDCA: 38
had become asymptomatic, 4 had dyspepsia and all 9 still symptomatic were

operated; TUDCA: 25 had become asymptomatic, 11 suffered from dyspepsia
and 3 were still symptomatic (1 of whom operated).

Conclusions: 1) Gallstones dissolution in the elderiy by oral bile acids
seems to be scarcely effective; 2) no difference between the two bile acids
was observed; 3) during oral bile acid therapy the majority of elderiy subjects
with gallstones show an improvement of their symptoms

728 Effect of the Combination of Chenodeoxycholic and
Ursodeoxycholic Acid in Gallstone Dissolution

G.I.S.CO. (Interdisciplinary Group for the Study of Cholelithiasis). Italy

Combination of two bile acids (CDCA+UDCA) has been described as capable
of dissolving cholesterol gallstone in more than 60% of cases. Recently a
lower percentage of complete dissolution (21%) has been reported.

The aim of this study was to evaluate the efficacy of the combination
of CDCA+UDCA in dissolving cholesterol gallstone in a large number of
symptomatic unselected patients and to compare the efficacy of two different
types of drug administration (single dose at bedtime or two doses at meals).
A total of 212 pts (71 male, 141 female, mean age 46.4 yrs, range 18-

65) with radiolucent gallstone in a functioning gallbladder was enrolled in 9
centres in North East Italy. All received CDCA+UDCA (5 mg/kg/day each) for
12 months or until dissolution. The drug was randomly administered in a single
dose at bedtime or in two doses at main meals. Follow-up was performed by
clinical evaluation every 3 months and biliary ultrasound every 6 months.

151 pts completed the study; 1 died from causes not related to gallstones;
18 were operated because of severe biliary pain and/or complications; 11
stopped the treatment for adverse reactions; 31 dropped-out. Complete and
partial dissolution were observed in 18.4% and 8.9% patients (intention to
treat) or 25.8% and 12.6% (per protocol) respectively. The success of therapy
was inversely related to the diameter of stone. No difference in dissolution
was observed according to the different administration schedules (chi square
= 0.015, p: ns)

In conclusion: 1. the combination of CDCA+UDCA is effective in dissolving
radiolucent gallstones in less than one fifth of unselected patients. 2. The drug
administration schedule does not affect the results of the therapy.

729 Effect of Age, Cholecystokinin and Erythromycin on
Gallstone and/or Biliary Sludge Formation in the Guinea
Pig

M.R. Mas, U. Ate,kan, S. Nalbant, H. Ozotuk, H. Erdem, F. Kocabalkan.
GATA nt. Med. Dept. Ankara/Turkey
In this study we aimed to evaluate the effect of age, cholecystokinin and
erythromycin treatment on gallstone and/or biliary sludge formation. Guinea
pigs (30 1-mo-old and 30 3-year-old) were placed on a cholelithogenic diet
for 4 weeks while 10 guinea pigs of each group remained on normal diet.
Ten guinea pigs of each group received respectively: cholelithogenic diet and
daily intraperitoneal injection of 0.9% saline (control group), cholelithogenic
diet and daily intrapertoneal injection of CCK (0.5 nmol/kg), cholelithogenic
diet and daily erythromycin stearat (2 mg/kg) by nasogastric tube.

After 4 weeks guinea pigs were killed and gallbladders were examined
for gallstones and/or biliary sludge. The concentrations of bile constituents
were determined. We observed no gallstone and/or sludge in the 1-mo-old-
group. In the 3-years-old group; control 9 out of 10, cholecystokinin 5 out of
10, erythromycin 4 out of 10. In two age groups cholelithogenic diet signifi-
cantly reduced the concentrations of bile salts and increased the cholesterol
concentration and increased bile protein in 3-yr-old group. Treatment with
cholecystokinin and erythromycin didn't alter the bile salt concentrations in
both and reduced cholesterol in 1-mo-old. The ratio of bile salts/bile cholesterol
reduced in both. However, treatment didn't alter this ratio in 3-years-old group
but increased in 1-mo-old group. We conclude that major factors in the in-
creased incidence of gallstones and/or biliary sludge formation in aged guinea
pigs are increased; concentrations of bile protein, bile cholesterol and reduced
concentration of bile salts and ratio of bile salts/bile cholesterol. Treatment with
CCK and erythromycin decreased the incidence by decreasing bile protein
and increasing bile lesitin and probably by increasing gallbladder motility.

M730 Effects of Nitric Oxide Donors on Gallbladder Motility in
Humans

T. Pawlik, S. Bednarz, P. Thor, J.W. Konturek. I Department of Intemal
Medicine and Institute of Physiology Jagiellonian University, Krak6w, Poland

Gallbladder emptying is controlled by complex nervous and humoral mecha-
nisms. It has been previously reported that endogenous nitric oxide (NO) is a
neurotransmitter in the gallbladder (GB). The inhibition of NO synthase results
in the increase of the intraluminal pressure of GB and this effect can be re-
versed by the pretreatment with L-arginine (L-Arg). The aim of this study was to
evaluate the effects of Glyceryl Trinitrate (GTN), Molsidomine (MO) and L-Arg
as potential sources of NO on fasting GB volume and on GB emptying rate,
which was induced by modified sham feeding (MSF) and standard meal. The
healhty subjects (9 men and 8 women), age range 25-37 years participated in
this study. GB volume was examined by means of an ultrasonographic method.
Volumens were calculated as described by Everson and co. GB volumes were
measured every 10 min for the first 45 min. there after at 15-min intervals up
to a total observation period of 2 h. After recording of control values (26.3 + 4
cm3), 0.5 mg GTN was administered sublingually, or 4 mg MO orally or L-Arg
(12.63 g of L-Arg in 300 ml of 0.9% NaCI) was infused i.v. over 90 min. It was
found that the fasted GB volume was significantly increased after GTN by 22
+ 2 and after MO by 25 + 6%. MSF-induced GB emptying was completely
inhibited by GTN and MO. Whereas, postprandial GB emptying was reduced
maximally by 35.6 + 3% (p < 0.1) after pretreatment with GTN and by 40.3 +
5% (p < 0.1) after MO. L-Arg was without any effect on resting or stimulated
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GB volume. The results of the study support the hypothesis that NO, released
from GTN and MO (but not synthesized from L-Arg) is the biologically active
messenger which relaxes GB at rest and inhibits its emptying dunng active
contraction. These effects also indicate that long-term therapy with NO donors
might reduce GB. motility and increase lithogenicity due to retention of bile in
the GB.

731 Contractile Function of Gallbladder Sludge and its
Natural History

M. Nakaiima, A. Itabashi, T. Nakajima 1. Department of Clinical Laboratory,
Saitama Medical School, Moroyama, Japan; 1 The Third Department of
Intemal Medicine, Saitama Medical School, Moroyama, Japan
The purpose of this study is to assess gallbladder function in patients with
sludge and its natural history.
The subjects were 42 patients with gallbladder sludge [SL], 47 patients

with gallstone [GS] and in 15 normal [NL]. None of them had diabetes
mellitus with neuropathy, liver cirrhosis gastrectomy and total parental nutrition.
Gallbladder volume was calculated using ellipsoid formula by ultrasonography.
After obtaining the gallbladder fasting volume, they had standard fatty meal
and were measured every 5 minutes for 90 min. All of subjects with no

treatment were examined at 12-month intervals for 3 years. Informed consent
was obtained all of subjects.

Fasting gallbladder volume was no significant difference among the three
groups. Maximum gallbladder contractility (MGC) was SL 47.2 ± 10.1%, GS
45.7 ± 9.9 and NL 61.7 ± 11.4. Differences among the three groups (by
Student's t test) was significant by seen for SL vs. NL (p < 0.01) and GS vs.

NL (p < 0.01). An evolvement of gallbladder sludge into stone was observed
in 8 patients (19%) and disappearance of gallbladder sludge was observed
14 patients (33%) for 3 years. MGC between these two groups (46.0 ± 8.1%,
53.8 ± 7.5) was significantly different (p < 0.05).
These results suggested that natural history of the gallbladder sludge was

affected by contractile function of the gallbladder.

Biliary Motility Disorders and Biochemical Patterns in
the Patients with Diabetes Mellitus

E.V. Beloborodova, V.G. Borodulin, L.V. Kireeva, T.V. Galuza,
T.A. Milovanova, L.M. Pustovoytova. Siberian State Medical University,
Tomsk, Russia

The aim of the work was to study motor activities of the biliary system and
the biochemical composition of the bile in the diabetes mellitus. 83 patients
were investigated with moderate degree of diabetes mellitus in clinically
compensated stage, 63 patient had the 1 type (1st group) and 20 - 2
type (2nd group) of the disease. Average age was 28 + 0.2 and 48 + 0.5
correspondingly. 50% of all were males in both groups. Endoscopy, ultrasound
scan, duodenal probe and dynamic hepatobiliscintiscanning were performed
in the clinic. Clinical picture showed the following symptoms of biliary tract
disorders; aches under the right ribs, bitter taste and dispepsia. 80% of the
first and 98% of the second groups had the reduction of gallbladder tone
which was revealed by the raising of bladder bile portion and the 4th phase
time bile excretion prolongation. Sphincter of Oddi hypertone was observed
in the isolated cases in both groups (1 and 2). The most significant clinical
signs were: reduction the bile acids and phospholipids reduced concentration
in the bladder bile as well as cholatocholesterol coefficient which was more

strongly marked (4.2 + 0.21) in the 2nd group than (6.3 + 0.32) in the first one.

Hepatobiliscintiscanning data showed sharp reduction of contractile ability of
gallbladder in all the patients in the 2nd group. During a 1.5 hour period
of observation the gallbladder contraction has not been shown. 2/3 of the
1st group had hypomotor disorders moderate in character in both groups.
Taking into account the significant bile production and secretion disorders in
the patients with diseases mellitus it seems to be necessary to include to the
therapeutical complex the remedies regulating biliary system activities.

733 The Prokinetic Drug Cisapride Improves the
Caerulein-induced Contraction and the Refilling of the
Human Gallbladder

A. Szepes, L. Madacsy, B. Vel6sy, J. Lonovics. First Department of Medicine,
Albert Szent-Gyorgyi Medical University, Szeged, Hungary
Introduction: Prokinetic effects of cisapride on the gastrointestinal tract have
been studied extensively. Studies of its action on the well-functioning gallblad-
der (GB), however, are limited and the results are not unanimous. The aim
of this study was to determine whether oral administration of cisapride could
improve the caerulein-induced contraction of the human GB.

Patients and methods: GB diameters (GBD) were measured and GB vol-
umes (GBV) were calculated by Dodd's formula by means of real-time ultra-
sonography in 7 gallstone-free patients with a normal caerulein-induced GB
ejection fraction (GBEF> 35%). After an ovemight fast, 1 ng/kg/min caerulein
(Takus) was administered i.v. for 10 min. The GBD was measured after 0,
5, 10, 15, 20, 25, 30 and 60 min, and the GBEF and the refilling of the GB
(GBR) were calculated. Within one week a single dose of 10 mg cisapride
(Coordinax, Janssen Pharmaceutica) was administered orally in 10 ml of water
to all patients, the GBD was measured after 0, 30, 60, 90 and 120 min and

the cisapride-induced changes in the GBV were calculated. After 120 min,
caerulein was administered i.v. and the determinations of GBEF and GBR
were repeated.

Results: The mean caerulein-induced GBEF in the basic study was in
the normal range (50.99 ± 18.6%). Cisapride administration significantly
increased the fasting GBV (45.0 ± 21.7 vs. 33.6 + 15.9 ml, p = 0.02). The
caerulein-induced GBEF improved slightly, but significantly after cisaprde
administration as compared with the basic study: 60.42 ± 18.3% and 50.99 ±
18.6%, respectively (p = 0.003). The cisapride administration enhanced GBR
(229.8 ± 55 vs. 163.3 ± 24.5%, p = 0.015).

Conclusions: The prokinetic drug cisapride increases the fasting GBV by
approximately 36%, and causes a significant improvement in the caerulein-
induced GBEF and GBR. (Supported by a grant from the Ministry of Social
Welfare: ETT 609/1993/02).

E734 IEffects of Cisapride on Biliary Drainage in Patients with
Sphincter of Oddi Dysfunction and with Normal
Sphincter of Oddi Motility Measured by Quantitative
Hepatobiliary Scintigraphy

L. Madacsv, B. Velosy, A. Szepes, J. Lonovics, L. Csemay 1. First
Department of Medicine, Albert Szent-Gydrgyi Medical University, Szeged,
Hungary; 1 Department of Nuclear Medicine, Albert Szent-Gyorgyi Medical
University, Szeged, Hungary

Cisapride is a gastrointestinal prokinetic drug which enhances motility by di-
rectly stimulating the release of acetylcholine of the myenteric plexus. It has
been shown that cisapride increases bile flow in animals by an inhibitory effect
on the sphincter of Oddi (SO) motility, possibly mediated via non-adrenergic,
non-cholinergic neurons. Recent human investigations by endoscopic SO
manometry revealed that cisapride decreased the SO basal pressure in pa-
tients with biliary stones, but did not have a similar effect in healthy volunteers.
The aim of the present study was to evaluate the effect of cisapride on the
biliary drainage by quantitative hepatobiliary scintigraphy (QHBS).

Methods: QHBS was performed in 11 cholecystectomized patients with
dyspeptic symptoms. QHBS and SO manometry indicated that 5 patients
had an SO dysfunction (SOD) of biliary type 11 and Ill, but the remaining 6
had a completely normal SO motility (control group). 140 MBq EHIDA was
given intravenously, and digital images were obtained at one frame/min. for
90 min. Time-activity curves were generated from regions of liver parenchyma
(LP), hepatic hilum (HH) and common bile duct (CBD). The time to peak
activity (Tmax), and the half time of excretion (T1/2) were calculated. Next,
cisapride (Coordinax, Janssen Pharmaceutica) was given at 3 x 10 mg/day
to all patients an ambulatory basis. 2 weeks later, QHBS was repeated in
the presence of 10 mg cisapride given orally in 10 ml of water 60 min before
EHIDA administration.

Results: In the control group, all patients had normal biliary transit and the
quantitative parameters were within the normal limits during the first QHBS
study (LP: Tmax: 10.8 i 1.9, T1/2: 23.8 i 2.9; HH: Tmax: 15.2 ± 3.2, T1/2:
25.0 ± 4.5; CBD: Tmax: 23.2 ± 6.6, T1/2: 28.6 + 8.1 min.). In the remaining 5
SOD patients biliary transit and quantitative parameters were increased (LP:
Tmax: 14 ± 2.3, T1/2: 31.5 ± 11.6; HH: Tmax: 23.8 + 4.5, T1/2: 37.5 ± 5.0;
CBD: Tmax: 41.5 ± 13.1, T1/2: 71.3 ± 16.0 min.). Cisapride administration
caused significant decreases in T1/2 over the HH and CBD both in the controls
(22.6 ± 4.1 and 23.2 + 6.8 min) and in the SOD patients (29.0 ± 2.2 and 41.5
i 10.8 min).

Conclusion: The QHBS results proved that the administration of cispride
significantly accelerates biliary drainage by improving the transpapillary flow
both in patients with an SO dysfunction and in patients with normal SO motility.
(Supported by ETT 609/1993/02).

M35 Abnormal Postprandial Gallbladder Emptying in Type 2
Diabetics (NIDDM) is Related to Increased B-Glucose
but not to Gastric Emptying Rate

E. 0ster-Joraensen, N. Qvist, P. Thye-Ronn, L. Rasmussen, S.A. Pedersen.
Medical dept., Assens Hospital, Depts. of Surgical Gastroenterology, Medical
Endocrinology & Clinical Physiology, Odense University Hospital, Denmark

Purpose: To describe the relation of gallbladder emptying (GBE) to gastric
emptying (GE), antroduodenal postprandial motor index (PMI), B-glucose and
P-insulin in 8 healthy males and 8 patients with IDDM.

Methods: Continuous antroduodenal pressure recordings. GBE and GE
were measured scintigraphically. For GBE a continuous infusion of ssmTc-
Mebrofenine 40 MBq/h was used, and for the GE a standard meal (100 g
omelet tagged with 40 MBq 99mTc-sulphur colloid and 150 ml water mixed with
8 MBq 111 In-DTPA) was ingested in phase of MMC. P-insulin was measured
by RIA.

Results: In normals as well as in patients meal ingestion elicited gallbladder
emptying after a short lag-phase, however in 3 out of 7 patients with NIDDM
a reduced emptying rate and augmented residue at nadir was found. In this
subgroup of patients the characteristics of GE and PMI were similar to those
patients with normal GBE and the control group. B-glucose in the subgroup
of patients with abnormal GBE was median 15.7 mmol/l (9.6-16.0) compared
to a median value of 7.4 mmol/l (5.7-17.3) in the patients with normal GBE.
The values for P-insulin were 10.1 p mol/l (7.7-14.8) and 14.1 (4.7-20.4),
respectively.
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Conclusions: The abnormal gallbladder emptying in patients with NIDDM
was related to elevated B-glucose but not to changes in GE. These findings
indicate that hyperglucosemia may impaire GBE.

E Postprandial Gallbladder Kinetic in Normals, Type 1
(IDDM) and Type 2 (NIDDM) Diabetics

E. 0ster-Jorgensen, N. Qvist, P. Thye-R0nn, L. Rasmussen, S.A. Pedersen.
Medical dept., Assens Hospital, Depts. of Surgical Gastroenterology, Medical
Endocrinology & Clinical Physiology, Odense University Hospital, Denmark

Purpose: To compare the characteristics of gallbladder emptying (GBE) in
normal persons (NP) (4 young and 4 elderly males) with the characteristics of
GBE in otherwise healthy male diabetics (8 young IDDM and 8 elderly NIDDM)
with a short disease duration and without late complications.

Methods: GBE was measured by scintigraphy during 5 h using a continuous
infusion of 99nTc-Mebrofenine 40 MBq/h. The standard meal, which consisted
of an omelet (100 g, 1400 kJ, 60E% fat) and 150 ml water, was ingested in a
MMC phase 1.

Results: The pattem and characteristics of GBE in NP was an unabrupted
emptying after a lag-phase (= time until 10% GBE) of median 11 min (octiles6-
19) with a rate of 0.80%/min (0.73-0.81) until the nadir was reached after 150
min (120-190) with a residue of 1% (0-12). There were no difference in GBE
characteristics between the young and the elderiy. In IDDMs the lag-phase
exceeded 19 min in 6 (range 23-68), the GBE-rate exceeded 0.81 %/min in 5
(range 0.82-1.60), the nadir was below 120 min in 3 (range 60-70) and the
residue at nadir was above 12% in 5 (range 21-115). In NIDDMs the lag-phase
exceeded 19 min in 7 (range 31-68), the GBE was below 0.73%/min in 4
(range 0.33-0.70) and was above 0.81%/o/min in 2 (range 0.82-0.91). The
nadir did not differ from NP but the residue at nadir exceeded 12% in 7 (range
14-64). In 1 subject the gallbladder was non-functioning.

Conclusions: In IDDMs and in NIDDMs the lag-phase was prolonged. In
IDDMs an interruption of gallbladder emptying after 60-70 min took place in
3/8 individuals. In NIDDMs the emptying rate was reduced and the residue
augmented at nadir in 3/7 individuals.

Real Time Ultrasonography for Measurements of
Galldbladder Motility in Children with Upper Dyspeptic
Syndrom

I.M. Russeva, M.D. Georgieva-Shakola. Dept. of Pediatrics, Medical
University, Vama, Bulgaria

Motility disorders of galldbladder are a problem in pediatric gastroenterology.
Eariy diagnosis by real-time ultrasonography is applied in measurements of
gastrointestinal motility particulary of this of galldbladder. Study's aim was:
to establish the disorders of galldbladder motility & their structure according
to modem noninvasive diagnostic method; to reveal the role of prokinetic
in hypokinesia and spasmolytic in hyperkinesia of galldbladder. In 1996,
25 children (14 girls and 11 boys) aged 9-14 years with upper dyspeptic
syndrome were investigated. They were examined clinically and by real-
time ultrasonography. The ellipsoid method was applied in measurement of
galldbladder motility. After 30 min. & 50 g. chocolate control investigation
was performed. The patients with hypokinesia were treated with Motilium (0.5
mg/kg 2 m), these with hyperkinesia with Spasmalgon (synthetic cholinolytic
-20 mg/kg 1 m). After 2 m. the same method of measurement of galldbladder
motility was applied. Dyskinesia of galldbladder was established in 16/25
cases (64%): hypokinesia-in 14/25 cases (56%) and hyperkinesia-in 2/25
cases (8%). After 2 m. in 12/14 hypokinetic patients clinical symptoms were
not observed. In 10 of them-ultrasonographic measurement of galldbladder
was normal. Complete healing (clinical & ultrasonographic) was established in
hyperkinetic patients. It was concluded that real-time ultrasonography should
be the diagnostic method of choice in childhood galldbladder motility disorders.
These disorders are very common in children. Prokinetic or spasmolytic reduce
the symptoms & motility changes.

Spontaneous Bacterial Peritonitis in Brazil: Prevalence,
Predictive Factors and Prognosis

F.A.F. Fiaueiredo, H.S.M. Coelho, J.A. Segadas, A. Queiroga, C.R. Silva.
Universidade Federal do Rio de Janeiro (UFRJ/Universidade Estadual do Rio
de Janeiro (UERJ), Rio de Janeiro, Brasil

Background/Aims: Spontaneous Bacterial Peritonitis (SBP) is a common and
potentially fatal complication of cirrhosis. Multiple variants of this infection have
been described during the past decade. Few studies have investigated SBP
in Brazil. In order to investigate prospectively prevalence, predictive factors
and prognosis of the episode of SBP, we studied 143 in and outpatients with
cirrhosis admitted to UFRJ and UERJ between January, 1995 and January,
1996.
Methods: All patients were submitted to a questionarie, phisical examination,

blood analysis and abdominal paracentesis with ascitic fluid analysis. Seventy-
four variables were analysed. The patients were followed for a mean follow-up
period of 4 months and survival was determined.

Results: The prevalence of SBP was 20%. Culture-positive SBP, Culture-
negative Neutrocytic Ascites and Bacterascites were identified in 24%, 66%
and 10%, respectively. After uni- and multivariate analysis, only anterior

gastrointestinal hemorrhage, serum albumin and ascitic fluid C4 reached
statistical significance (p = 0.05) as predictive factors for the development
of the SBP. The in-hospital and follow-up mortality rates were 33.3% and
53.8% for the SBP patients and 8.5% and 31.9% for the non-SBP patients,
respectively (p = 0.01 and p = 0.04). The cumulative probability of survival
in the SBP group was significantly lower than the probability of the non-SBP
group (p = 0.05).

Conclusions: We conclude that SBP is a frequent complication, depends of
the severity of liver failure and is a marker for poor prognosis in patients with
liver cirrhosis.

1739 The Effect of Erythromycin and Cisapride on
Postprandial Gallbladder Emptying in Healthy Humans

J. Tsiaoussis, G. Tzovaras, E. Chrysos, E. Epanomeritakis, N. Kariotakis,
A. Mantides, 0. Zoras, E. Xvnos, J.S. Vassilakis. Dept of General Surgery,
University Hospital of Heraklion

Backgraound: Cisapride and erythromyicin exhibit prokinetic properties and
increase the rate of postprandial gastric emptying. The aim of the study was
to evaluate the potential effects of erythromycin and cisapnde on gallbladder
postprandial emptying in healthy volunteers.

Subjects-Method: Ten healthy male subjects (age: 25-33, mean age: 29
years) had their gallbladder emptying assessed by real-time ultrasonography
on three different occasions, two days apart each, and in a random order as
follows: a) after ingestion of 300 ml of fresh milk (lipids 4%) (postpradial emp-
tying) b) after giving 200 mg erythromycin intravenously followed immediately
by the ingestion of 300 ml of milk and c) after giving 10 mg of cisapride per
os followed 30 min later by the injection of 300 ml of milk. Gallbladder volume
was calculated every 5 min for 60-90 min. From the emptying curves (plotting
of volume against time) the pattem of emptying was assessed, and the lag
phase duration, the ejection fraction and time by which maximal emptying was
achieved were calculated.

Results: Erythromycin significantly reduced the lag phase duration from 3.6
i 4.2 SDmin (milk alone) to 1.3 ± 3.5 SDmin (milk plus erythromycin) (p <
0.04) and increased the lag phase of postprandial gallbladder emptying from
60.6 ± 8.5 SD% (milk alone) to 78 ± 8.5 SD% (milk plus erythromycin) (p <
0.0006). Cisapride increased the ejection fraction of postpradial gallbladder
emptying from 60.6 ± 8.55 SD% (milk only) to 67.1 + 8.8 SD% (cisapride
plus milk) (p < 0.005). The effect of erythromycin on postrandial gallbladder
emptying was significantly more pronounced than that of cisapride (ejection
fraction: 78 ± 8.5 SD% after erythromycin and milk vs 67.1 ± 8.8 SD% after
cisapride and milk; p < 0.005).

Conclusions: Erythromycin and cisapride significantly enhance the post-
prandial gallbladder motor response, by increasing the extent of emptying.

740 IInterdigestive Gallbladder Contractions in a Real-Time
Ultrasonographic Study: Differences between Patients
with Gallstones and Controls

B. Brand, S. Kuhne, E.F. Stange. Department of Intemal Medicine 1,
University of LObeck, Germany
Aim: Spontaneous gallbladder contractions occur in phase 11 of the migrating
motor complex. This study compares these contractions in gallstone patients
and controls. Method: We evaluated a new technique using a fixed fingertip
array (Picker, Hofheim). Gallbladder dimensions of asymptomatic (n = 7) and
symptomatic (n = 8) gallstone patients, as well as healthy controls (n = 10)
were registered continuously. After a fasting period of at least 6 hours we
measured all individuals every 5 minutes over a 6-8 hour period. Gallbladder
volumes were estimated by the ellipsoid method. Minor oscilations less than
30% were excluded. To calculate the total amount of bile released per hour
(gallbladder-index) we added all contractions and divided them by the total
measurement time in hours. Exclusion criteria: cholecystitis, cholestasis, liver
cirrhosis, thoracical or abdominal surgery, diabetes mellitus, age > 65 years,
relevant medication. Results: Spontaneous gallbladder contractions of up to
86% and 35 ml were observed in all individuals except in 4 asymptomatic
patients. Compared to the controls we found a significant reduction in frequency
and magnitude of the contractions in asymptomatic but not in symptomatic
gallstone patients.

Spont. contractions %
Spont. contractions ml
Gallbladder-index 0/%lh
Gallbladder-index mVh
Number of contract./h

Controls
x SD

47.7 ± 8.02
16.8 ± 6.21
26.3 ± 12.92
8.9±4.82
0.5 ± 0.22

Asymptomatic
x SD

16.7± 19.5
6.1 ±7.6
4.1 ±5.0
1.4± 1.6
0.1 ±0.1

Symptomatic
x SD

46.3 5.62
11.9 ± 3.2
20.5 ± 7.02
4.8 ± 1.32
0.4 ± 0.12

1 p < 0.05, 2 p < 0.01 vs asymptomatics (Mann-Whitney-U-Test)

Conclusion: Asymptomatic but not symptomatic gallstone disease appears
to be associated with a reduced gallbladder motility in the interdigestive state.
Gallstone patients with normal spontaneous contractions are likely to be
symptomatic.
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E7411 Poor Postprandial Gallbladder Contractility Does Not
Predict Impaired Interdigestive Motility

B. Brand, S. Kuhne, E.F. Stange. Department of Intemal Medicine 1,
University of Lubeck, Germany
Aim: Impaired postprandial gallbladder motility is established as an exclusion
criterion for nonsurgical treatment of gallstone disease (oral bile salts, shock
wave lithotrypsy). Little is known about the spontaneous gallbladder motility
during phase Ii of the migrating motor complex, though fragment clearance
may also be influenced by this mechanism. We compared the postprandial
and the spontaneous gallbladder contractility of gallstone patients and healthy
controls.

Method: By using a fixed fingertip array (Picker, Hofheim), gallbladder
diameters of 7 asymptomatic and 8 symptomatic gallstone patients, 2 diabetics
as well as 10 healthy controls were registered. After a fasting period of at
least 6 hours we measured every 5 minutes over 6-8 hours. The individual
volumes were calculated from the corresponding diameters using the ellipsoid
method and regression analysis. The postprandial gallbladder contraction
was registered with a 3.5 Mhz curved array 45 minutes after a standardized
fatly meal (250 ml Nutrodrip). Exclusion criteria: cholecystitis, cholestasis,
liver cirrhosis, thoracical or abdominal operations, age > 65 years, relevant
medication.

Results: The means of postprandial versus spontaneous contractions were
comparable in the healthy (52.3 vs 47.7%) and the symptomatic (57.6 vs
46.3%) but not in the asymptomatic (51.1 vs 16.7%) and the diabetic group.
However, the individual values were correlated poorly in the healthy (r: 0.26,
p = 0.47) and the symptomatic (r 0.05, p = 0.91) group. Four individuals (one
out of each group) showed impaired postprandial contraction (< 30%) but
three of them had a normal interdigestive motility. Conclusion: Postprandial
contractility alone may be an inadequate measure of gallbladder function.
Postprandial and interdigestive contractions correlate pooriy suggesting dif-
ferent mechanisms of stimulation. Gallstone patients with poor postprandial
but sufficient interdigestive contractility should probably not be excluded from
non-surgical treatment.

[R] Can Cisapride Overcome the Effects of Octreotide (OT)
on Gallbladder Emptying?

M.J. Vevsey, P. Malcolm 1, P. Jenkins 2, G.M. Murphy, J.A.H. Wass 2,3,
R.H. Dowling. Gastroenterology Unit, Guy's Hospital and Campus, UMDS,
London; 1 Dept of Radiology, Guy's Hospital and Campus, UMDS, London;
2 Depts of Endocrinology St Bartholomew's Hospital, London; 3 The Radcliffe
Infirmary, Oxford, UK

Background: We and others have shown that OT inhibits meal-stimulated
gallbladder (GB) emptying and induces the formation of cholesterol-rich GB
stones. The effects of the prokinetic drug, cisapnde, on the GB are controversial
and it is not known whether cisapride can overcome the inhibition of GB
emptying caused by OT and thereby prevent the formation of OT-induced
GBS.

Methods: We, therefore, used a randomised, double-blind, placebo-con-
trolled, cross-over design to study the effects of cisapride (10 mg qds for 2
weeks) on GB emptying, assessed by real-time ultrasound after a fat-rich liquid
meal, in 8 acromegalic patients (age range 21-69 yrs; 4 women) receiving
long-term (> 3 months) octreotide (100-200 gg tds) and in 8 non-acromegalic
patients (age range 28-74 yrs; 5 women) from the Gastroenterology Outpatient
Clinic. Fasting (FV) and residual (RV) GB volumes, the extent of GB emptying
- as assessed by the ejection fraction (EF) - and the rate of GB emptying
(RGBE) were calculated.

Results: Mean values ± SEM

FV (ml)
RV (ml)
EF (%)
RGBE (mVmin)

Acromegalic patients
Cisapnde Placebo

56± 8.5** 37 ± 5.6
38±7.2* 24±4.4
31 ± 6.8 36± 6.9

0.48±0.19* 0.28±0.13

Non-acromegalic patients
Cisapride Placebo

25 ± 4.6* 15 ± 1.3
8± 1.3 6±0.3
65±2.6 60±2.1

0.38 ± 0.08* 0.24 ± 0.05

*p < 0.05, **p < 0.005 compared to placebo

Summary/Conclusions: These results show that cisapride increases the
FV and, in the acromegalics, the RV, but leaves the EF unchanged, whilst
significantly increasing the RGBE. Since stasis (large RV) and EF are probably
more important than RGBE in GBS pathogenesis and if GB dysmotility is rate-
limiting, cisapride is unlikely to prevent the formation of OT-induced GBS.

Obesity and Rapid Weight Loss: Effect of Differen Very
Low Calorie Diets on Gallbladder Motility and Gallstone
Formation

D. Festi, M. Orsini , A. Sangermano , A. Colecchia , S. Sottili',
G. Mazzella 1, N. Villanova , P. Simoni , M.L. Petroni 2, S. Pavesi 2,
E. Roda 1. Istituto di Fisiopatologia Medica, Universita' G. D'Annunzio',
Chieti, Italia; 1 Dipartimento di Medicina Intema e Gastroenterologia,
Universita' di Bologna, Italia; 2 Istituto Scientifico Ospedale S. Giuseppe,
Centro Auxologico Italiano, Piancavallo, Verbania, Italia

Obesity is considered a risk factor for gallstone formation. Very low calorie
diets (VLCD) represent a common treatment for morbid obesity; however an

increased risk of gallstone formation has been reported during rapid weight
loss induced by VLCD. Impaired gallbladder motility is considered among
the pathogenetic factors for gallstone development. Since diet composition,
and mainly its fat content, modulates gallbladder contraction and most of
the commonly used VLCD are characterized by a low fat content, this study
was aimed at evaluating in obese subjects during weight loss the effect of
different VLCD on gallbladder motility, biliary lipid composition and gallstone
formation. Sixteen gallstone-free obese subjects (4 males, 12 females, age:
35.5 ± 2.8 yrs, BMI: 41.3 ± 1.4 kg/m2, mean ± SE) were studied. Gallbladder
motility was evaluated by an ultrasonographic (US) technique in response to a
standard liquid meal. Subjects were randomly allocated to two weight reduction
programs, each lasting 90 days; each program (A and B) was characterized
by a different VLCD: -A: 520 kcal, 3.1 g of fats, 39.1 g of proteins, 123.2 g
of carbohydrates; -B: 570 kcal, 12.5 g of fats, 51.1 g of proteins, 60.4 g of
carbohydrates. At days 45 and 90 of the program the appearance of gallstones
was investigated by US and gallbladder motility study repeated as at baseline;
in 4 subjects for each group biliary lipid composition was also evaluated.
Statistical analyses were performed using Mann-Withney test (independent
samples) and Wilcoxon test (paired samples); results were expressed as
mean ± SE. BMI significantly (p < 0.05) decreased in each group during the
program: A, from 40.3 ± 1.5 to 33.8 + 1.2 kg/M2; B, from 42.3 ± 2.0 to 35.4
± 1.6 kg/in2. Gallbladder motility, expressed as percent emptying, remained
unchanged during the program A (58.8 ± 4.2 before, 71.1 ± 3.5 at day 45,
68.4 ± 4.0 at day 90), while a significant (p < 0.04) increase at day 45 but not
at day 90, was observed during program B (56.4 ± 4.5 before, 72.4 ± 3.2 at
day 45, 66.4 ± 5.2 at day 90). Fasting gallbladder volume decreased during
weight reduction but this decrease was significant (p < 0.04) in group B (35.7
± 4.6 ml before, 23.4 ± 5.3 at day 45, 25.2 ± 3.8 at day 90) but not in group A
(34.6 ± 4.5 ml before, 25.8 ± 3.7 at day 45, 26.9 ± 4.2 at day 90) Tree out of
the 8 subjects (37.5%) who followed the program A, but none in the program B,
developed asymptomatic gallstones. Biliary cholesterol, expressed as percent
molar, significantly (p < 0.05) increased at day 45, and then decreased, while
no differences were found in biliary bile acids and phospholipids. These results
suggest that VLCD with high fat content could prevent gallstone formation in
obese subjects during weight reduction.

1E44 Role of 5-Hydroxytryptamine in Gall Bladder Motility
M.C. Fendt, J.N. Plevris, P.W.F. Hadoke, P.C. Hayes, I.A.D. Bouchier. Liver
Research Laboratories, University Department of Medicine, The Royal
Infirmary, Edinburgh EH3 9YW, Scotland UK

Introduction: The bovine gall bladder is a useful model to study motility due to
its similar morphological structure and bile composition to human gall bladder.
Control of contraction by CCK and cholinergic neurones is well documented,
but the role of 5-Hydroxytryptamine (5-HT) is not adequately investigated.
This study aimed to investigate the role of 5-HT in mediating contraction
and the eflect of the selective 5-HT3 antagonist Ondansetron. Methodology:
Bovine gall bladder muscle strips (0.5 x 1.0 cm) were placed into 10 ml organ
baths and attached to an isometric force transducer (Grass FT03), linked
to a computer to record the contraction traces. The organ baths contained
Krebs Henseleit solution, continuously perfused with 95% 02 and 5% CO2,
at 370C. Cumulative concentration response curves were produced to KCI
(2.5-320 mM) and 5-HT (10-8 - 3 x 10-4 M). The role of 5-HT3 receptors
was studied by performing concentration-response curves to 5-HT in the
presence of Ondansetron (45 minutes, 10-a M, 10-7 M, 10-6 M) followed by
a concentration response curve to 5-HT.

Results: The optimum resting force was found to be 3 g. A concentration-
dependent contraction was elicited to both KCI and 5-HT. The maximum
contraction to KCI occured at 80 mM and to 5-HT at 10-4 M. Frequent phasic
contractions occurred especially at submaximal stimulation and were abolished
by addition of 10-5 M indomethacin in the bathing medium. Ondansetron had
no effect in the concentrations used in the maximum response of 5-HT curve.

Conclusion: 5-HT, an important gut neurotransmitter, has a role as a mediator
in gallbladder motility. Ondansetron, a widely used powerful anti-emetic, did
not affect contractility, suggesting no role of 5-HT3 receptors in gallbladder
motility in our experimental model.

[ Cholescintigraphic Assessment of Bile Flow Delay in
Symptomatic Cholecystectomized Individuals

E. Tankurt, E. Ellidokuz, H. Durak, B. Degirmenci, H. Akbaylar, I. aim§ek,
6. Gonen. Depts. of Gastroenterology and Nuclear Medicine, Dokuz Eylul
University, izmir, Turkey

Cholescintigraphy is one the proposed methods in the evaluation of sphincter
of oddi functions in cholecystectomized individuals.
Aim: We evaluated the scintigraphic hepatic hilum-duodenum transit time

(HHDTT) in symptomatic and asymptomatic cholecystectomized outpatients
in this study.

Methods: Ten cholecystectomized patients with typical biliary type pain were
included in the study. These were 2 males and 8 females with a mean age of
51.1 ± 10.4. Seven asymptomatic cholecystectomized individuals (all female
with a mean age of 45.0 ± 14.5) were included, as the control group. All of the
patients and control subjects were evaluated by ERCP and/or ultrasonography
(USG) and had no evidence of choledocholithiasis. Biliary emptying was
measured by hepatobiliary scintigraphy using 5 mCi Tc-mebrofenine.
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Results: HHDTT was longer than 8 minutes in 6 patients (60%) while it was
7 minutes or shorter in all of the control subjects. The mean value of HHDTT
was 12.7i 3.3 (3-19) and 6.0 ± 0.4 (4-7) minutes in patients and controls
respectively (p < 0.05). On the other hand, dilatation of common bile duct
(more than 8 mm) was present in 6 patients but none of the controls. No
correlation was found between the common bile duct diameter and HHDTT.

Conclusion: Cholescintigraphic HHDTT is delayed in some cholecystec-
tomized patients with typical biliary type pain. This group may require further
investigations or therapy (e.g. sphincterotomy).

Incidence of Colorectal Adenomas (CRA) in a Cohort
without Prior Personal or Family History of CRA or
Colorectal Cancer (CRC)

B. Paillot, P. Czemichow, R Michel, A.M. Queuniet, C. Daubert. Centre H.
Becquerel and Hop. Ch. Nicolle F 76031 Rouen, France

Although people without history of CRA or CRC constitutes the vast majority of
the population, it is difficult to recommend a definite attitude towards prevention
for this group which is considered at low risk, according to prevalence studies.
The aim of this study was to evaluate the incidence rate which has not
been determined until now. The study includes 450 persons enrolled in a
colonoscopic cancer prevention program since 1979 to 1992 who had at least
2 flexible sigmoidoscopies. Participants who had at the 1st exam present or
past personal or first degree relatives history of CRA or CRC were excluded.
The material consist of 298 women (66%); 170 persons were less than 50
yrs old (38%) while 28 were 70 or older (16%). The mean annual incidence
rate has been calculated with a 95% confident interval (Cl) from the actuarial
method. Age and sex influence has been evaluated by mean of the Log-rank
test. The median time of follow-up was 46 mths (9-160) and 163 persons
(36.2%) underwent more than 2 exams (max. = 6). 32 subjects with CRA have
been detected i.e. a mean annual incidence rate of 1.7% (Cl: 1.0%-2.3%). It
was higher for men than for women (p < 03), and it increased with age (p
< 0.01). These rates are much lower than those known for people with prior
CRA or CRC which are about 100%/oyr, and could be taken into consideration
when screening the general population by sigmoidoscopy.

748 I Negative Influence of Homologus Blood-Transfusions
on the Evolution of Patients with Coloorectal
Carcinoma. {A Meta-analysis}

R. Meier', Ch. Beglinger2, M. MOller. 1 Cantonal Hospital Liestal,
Switzerland;,2 University Hospital Basle, Switzerland; Janssen-Cilag AG,
Baar, Switzerland

Several publications mainly based on retrospective data, had shown a Negative
influence of homologous blood-transfusions (HBT) on the evolution of patients
with colorectal carcinoma. Several prospective studies have tried to clarify
the issue and this analysis is an attempt to quantitatively assess the current
knowledge.

Material and Methods: This analysis concems only prospective studies
in colorectal Ca. listed in Medline between 1984 and 1996. Patients were
classified as receiving homologous blood (HBT), autologous (ABD) or no
blood transfusion (No BT). The time of transfusion considered was from the
immediate pre-until the post-operative period. The parameters analyzed were
10) the incidence of post-operative infections and 20) Recurrence rates (both
local & distant) at study end-point (usually 5 years). Data were analyzed using
the Mantel-Haentzel-Peto method; significance was accepted if p < 0.05.

Results: Rate of infections: 5 Studies compared HBT to No BT (N = 1594)
and 3 studies compared HBT to ABD (N = 694) Rate of infections were 32%
vs. 12% (p < 0.001) and 27% vs. 22% (n.s.). Recurrence rates: 3 Studies
compared HBT to No BT (N = 1556) and 2 studies compared HBT to ABD
(N = 338) Rate of recurrence were 41% vs. 24% (p < 0.001) and 41% vs.
31% (n.s.). The combined risk of an infection and/or recurrence is almost
significantly higher after HBT than after ABD (Odds Ratio = 1.32; p = 0.054).

Conclusions: Patients requiring a BT appear to be at higher risk of infection
or recurrence than No BT, but the comparability of these pts. is questionable.
Patients receiving HBT appear to be at a somewhat greater risk of infection or
recurrence than those receiving ABD. Larger studies are needed in order to
give a final answer to this question.

174 I Human Papillomavirus (HPV) and Colon Cancer: No
Viral DNA Sequence Found neither in Tumors nor in
Normal Adjacent Mucosae

E. Jullian, R. Benamouzig, A. Mordrelle, A. Martin, A. Pompidou,
J. Rautureau. H6pital Saint Vincent de Paul, 75014 Paris, France; H6pital
Avicenne, 93009 Bobigny Cedex, France

The presence of human papillomavirus 6, 16, 18 and 33 was previously
reported in up to 50% of colorectal carcinomas (Cheng et al, Gut 1995). The
E6 protein of these high risk types was shown to bind to the tumor suppressor
p53 protein and to promote its degradation. The aim of our study was to further
investigate the putative role of these HPV types in colorectal carcinogenesis.
Tumoral samples stored in liquid nitrogen from 55 patients were used.

Normal adjacent mucosae was also available in all these cases. All clinico-
pathological data including age, sex, histological differentiation, immunohis-
tochemical p53 status, tumour stage, tumour location, metastatic status and

survival years were recorded. Samples were growded in liquid nitrogen. DNA
was extracted with phenol-chloroform after lysis in buffer with detergent and
proteinase K. Two PCR experiments were performed: (i) multiplex PCR using
3 sets of primers (E6 gene of HPV 16, 18 and intemal control target located
into the embryonic myosin heavy chain gene (ii) another one using consensus
Li primers. The PCR products were analysed after restriction mapping on 5%
polyacrylamide gel stained with ethidium bromide. This multiplex HPV 16/18
PCR shows a sensitivity of 15 viral copies per sample. HPV DNA sequences
could not be detected in any of the tumoral sample nor in the normal adjacent
mucosa by any of the PCR techniques used.
These results suggest that HPV are not involved in colorectal carcinogenesis

at least in French patients.

750 The Role of Cholecystectomy in the Oncogenesis of the
Digestive Tract

Daniel Tuculanu 1, loan Romo,an 1, losif A. Szucsik2, Constantin Tudor'
Leliaau§an1, Calin Da§cau 1. 4-th Medical Clinic, University of Medicine
and Pharnacy Timi.oara, Romania;2 3-rd Surgical Clinic, University of
Medicine and Pharmacy Timiffoara, Romania
The preset study estimates the oncogenic risk after cholecystectomy, starting
from the fact that the duodeno-gastric reflux (commonly noticed in cholecys-
tectomized patients) is one of the major factors involved in the occurence of
gastric epithelium metaplasia.
The authors have carried out a retrospective analysis of 462 cases that

were consecutively diagnosed in our medical department with cancers of the
digestive tract: 67 cases with oesophageal cancer, 223 cases with gastric
cancer and 172 cases with colo-rectal cancer.

Seventy-nine patients had cholecystectomy in their history (9% of those
with oesophageal cancer, 17% of those with gastric cancer, and 20% of
those with colo-rectal cancer). In all three localisations the subgroups of
cholecystectomized patients presented certain features thar differentiated
them from the rest of the patients: in the case of the oesophagus we noticed
the predominence of the feminine gender, of the localisation in the lower
third, and of the adenocarcinoma histological type; in the case of the stomach
we noted the prevalence of the fungating endoscopic type and of intestinal
histological type; in the case of colo-rectal cancer the localisation in the right
half of the large bowel were predominant. A common characteristic for all
localisations was the eariier age when the cancer set in and a long period
since the surgical intervention.

All these data suggest that cholecystectomy plays a role in the oncogenesis
of the digestive tract, either through the direct action of the biliary constituents
(lysolecithin, biliary acids), or through the sensitivisasion of the mucosa to the
action of other aggresive factors.

Family Study on Colorectal Cancer from the Digestive
Cancers Registry of "Calvados": An Intermediate
Report

N. Andrieu 1, G. Launoy2, R. Guillois 1, C. Ory-Paoletti , M. Gignoux 2.
1 Unite INSERM 351, Villejuif, France; 2 Registre des tumeurs digestives du
Calvados, Caen- France

In France, colorectal cancer (CCR) is the most frequent cancer for both females
and males (26000 new cases each year). Although an increased risk has been
associated with a family history of CCR in neariy all epidemiological studies,
few population-based family studies have been performed. A population-based
family study has been carried out in Calvados, France, from September, 1st,
1993.
The main aim of this study is to define the role of genetic factors in the

disease transmission accounting for environmental factors from a sample of
systematically recorded family data. Results of a feasibility study connected
with the above study showed a high proportion of contacted people who agreed
to participate and a good representativity of the recruited cases compared with
the registered cases.
A report of the definitive study progress is presented in this paper. During 30

months, 837 new cases of colorectal cancer have been diagnosed in Calvados.
Four hundred three families have been included today. A high proportion of
included persons (index cases and relatives) accepted being taken a blood
sample (about 80%). The mean age for the index cases is 68.1 years for
men (age range: 39 to 91 yrs) and 69.8 years for women (age range: 34
to 94 yrs). Twenty two per-cent of the families have at least one colorectal
cancer in addition to the index case. For 14 per-cent of them, at least one
colorectal cancer occurred in the first degree relatives (i.e: sibship, children or
parents). Fifteen per-cent of the families have at least one breast cancer, 13%
a stomach cancer. For 7 per-cent of the families, one breast or one stomach
cancer occurred in the first degree relatives.
The recruitment of new cases will stop in September 1997. About 670

families are expected to be included.

I752 Selenium Status in the Patients with Colorectal
Adenoma and Colorectal Carcinoma

R. Krstic, M. Ugljesi6, T. Milosavljevi6, M. Bulaji6, 1. Djuji6. Institute for
Digestive Diseases, University Clinical Center, Belgrade, Yugoslavia

Selenium is increasingly recognized as a versatile antucarcinogenic agent.
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Selenium appears to operate by several mechanisms depending on dosage
and chemical form of Selenium (Se) and the nature of the carcinogenic
stress. Se prevents the malignant transformation of cells by acting as a

"redox switch" in the activation/inactivation of cellular growth factors and
other functional proteins through the catalysis of oxidation/reduction reac-

tions.
We investigated Se status in the colorectal adenoma (CA) group of patients

(pts.) who underwent endoscopic polypectomy, and operated group of pts.

with colorectal carcinoma (CC). The control group were healthy volunteers
from Public Health Medicine. Concentrations of Se were examined in polyp
tissue, carcinoma tissue, plasma, erythrocyte, lymphocytes, hair and 24-
h urine samples. Malonedyaldechyde (MDA) was also investigated as an

indicator of oxidation stress. The results showed that CA group and CC group

of pts. had significantly lower concentrations of Se in Er and in plasma, Se
concentrations were increased in urine, and it was lower in hair and Ly, but
not significantly. Se concentrations in CA tissues was higher, in CC tissue
was lower, comparing with healthy volunteers. Concentrations with Se were

lower in the examined operative edge of the colonic tissue in the CC group,

comparing with healthy volunteers. Values of MDA were 200-1000 times
higher in the CC tissue and 6-40 times in the CA tissue, comparing with
healthy volunteers.

Familial Adenomatous Polyposis in Lithuania
N.E. Samalavicius, R.K. DrBsutis, V. Kucinskas, M. Stukonis, V. Graziene,
A. Buineviciute, E. Avizienyte, A. Kirtiklis. Vilnius University Red Cross
Hospital Dep. of Abdominal Surgery, Zygimanty 32001, Vilnius, Lithuania

Purpose of the study: While establishing the polyposis register, to present data
on familial adenomatous polyposis patients (FAP) in local population.
Methods used: From March 1995 to March 1996, possible data on polyposis

patients in our republic was collected and information disseminated via pro-

fessional and public sources about the register and disease itself. Screening
of the 10 relatives was centralized and attempts to coordinate prophylactic
treatment were made. Criteria of registration followed intemational guidelines.

Results: 23 polyposis families were registered with known 54 affected
persons. 9 of these families have been isolated cases. A detailed information
on 17 patients with colorectal cancer revealed 4(23.5%) to have synchroneous
cancers. Earliest onset of colorectal cancer was in a 21 year old male. From
16 patients 12 (83%) had duodenal adenomas, from 16 patients 4 (32%) had
mandibular osteomas and 13 (93%) of 14 patients had CHRPE (congenital
hypertrophy of retinal pigment epithelium. First DNAtests have been performed
for our polyposis patients.

Conclusion: Increasing collaboration with medical professionals and knowl-
edge about FAP should be an important factors influencing further successful
registration and treatment of FAP patients.

Screening for Hereditary Non-Polyposis Colorectal
Cancer within a County Register in Romania

L. Gheorohe, G. Aposteanu, C. Gheorghe, Al. Oproiu. Center of
Gastroenterology, Fundeni, Bucharest, Romania

One of the most important roles of the hereditary non-polyposis colorectal
cancer (HNPCC) Registry is to coordinate the screening programs. It provides
the opportunity for colorectal cancer (CRC) prevention in family members
who are at 50% lifetime risk. The aim of this prospective controlled longi-
tudinal study was to evaluate the efficacy of the screening within a county
HNPCC Registry (established in early 1989) in Bucharest area in Romania.;
21 families fulfilling "the Amsterdam criteria" were extracted from a cohort
of 808 CRC between March 1990-March 1996. For the ascertainment of
probands, information were collected about all types of malignancies, age at
onset, location and histology. The genealogical studies and pedigrees con-

struction were made as accurate as possible. The family members at risk
were identified and call-up into the study. The screening group consisted in 54
subjects undergoing periodic examinations (full colonoscopy/sigmoidoscopy
and barium enema) at 2-3 yr. interval whereas 87 subjects of the control group

had no screening examinations. The adenoma/CRC detection and survival
curves were compared by the Kaplan-Meier product limit method between the
two groups of asymptomatic at-risk subjects. Adenoma/CRC occurred in 10/6
screened subjects (16.5% positive examinations) vs 2/20 control subjects. The
tumor Dukes stage (A + B vs C + D) was more favorable in screened group

with one case of death caused by CRC vs 10 in control group at the end of
the study. Although the adenoma/CRC occurrence did not differ significantly
(p = 0.81), survival curves showed a significantly better survival in screened
vs non-screened subjects (p = 0.04).

Conclusion: the 2-3 yr. interval screening programs on HNPCC, although
detecting a similar rate of neoplastic colorectal changes, demonstrate a

significant survival benefit in screened vs non-screened subjects with HNPCC,
contributing to a more favorable prognosis.

Gut 1996; 39 (Suppl 3)

[75 Hereditary Non Polyposis Colon Cancer (HNPCC)
Prevalence: A Prospective Multicentric Study

G. Riegler, A. Savastano, F. Selvaggi, R. Ciociano, G. Riccio, E. Manzo,
R. lorio, R. Carratu', and the Gruppo di Studio SIED-Campania,
P. Borgheresi, G.B. Rossi, G.D. DePalma, P. Russo, A. Piscitelli, F. Baldi,
F. Guardascione, P. DiGiorgio, E. D'Avenia, F. Montanaro, E. Parente,
O. Saffiotti, M. Bozzi. Seconda Universita'di Napoli, Cattedra di
Gastroenterologia -Italy

Prevalence of HNPCC was reported to be 1-5% depending on the adopted
criteria.
The aim of this study was to define the prevalence in a South Italy region

(Campania), lacking in a Cancer Register.
We have studied 501 patients with endoscopic first diagnosis of colorectal

cancer, observed in 13 Campania clinics. The Family Pedigrees have been
collected and all cases of cancer reported, checking the diagnosis from death
certification, case sheet and evidence of the family doctor. The 501 patients
included 275 men and 226 women: 61 (12.2%) = < 50 years of age. Twenty-
four (4.8%) showed vertical trasmission -and 38(7.6%) trasversal aggregation-
of colorectal cancer. Rigth colon localization (upper splenic flexure) was shown
by 125 (25%) pts with 7 cases (1.4%) of synchronic tumours.
We have identified 5 (1.0%) HNPCC families that corresponded to Amster-

dam criteria (a = at least three colorectal cancer, b = two first-degree relatives
with cancer in different generation, c = one of them less of 50 years old).
Amsterdam criteria seemed to be too restrictive, so we have weighted the

prevalence with the "three less one criteria method": a + b conditions were
shown by 6 pts (1.2%), a + c by none, b + c by 3 pts. (0.6%).

In conclusion, with expanded criteria, fourteen HNPCC patients were
recorded with a prevalence of 2.79%.

756 Increased Prevalence of Adenomas in Colorectal
Cancer Patients from HNPCC Kindreds

A. Suspiro, P. Fidalgo, M. Cravo, P. Lage, P. Chaves, C. Nobre Leitao,
F. Costa Mira. Servigo de Gastrenterologia, Instituto Portugues de Oncologia,
Lisbon, Portugal

Background: Hereditary non-polyposis colorectal cancer (HNPCC) is an auto-
somal dominantly inherited syndrome characterized by propensity to develop
colorectal cancer (CRC) at a young age. There is increasing evidence that
aggressive adenomas are the precursor lesions in HNPCC. Whether there
is an increased prevalence of adenomas is still unclear. The assessment of
the nature of precancerous lesions in HNPCC will have a major impact on
the design of preventive strategies. Aims: To compare the prevalence and
histopathology of adenomas in CRC-bearing members of HNPCC kindreds
with sporadic CRC patients. Patients and Methods: We included 11 patients
with CRC retrospectively classified as belonging to HNPCC kindreds (Group
A) and 59 consecutive patients with sporadic CRC (Group B). HNPCC was
diagnosed according to Amsterdam criteria. Absence of information regarding
the entire colon was an exclusion criteria for both groups. We registered all
adenomas found in the perioperative colonoscopy, operative specimen and
endoscopic examinations of the remaining large bowel during routine surveil-
lance. Adenomas and cancers were classified according to WHO criteria.
Staging was by the Dukes classification. Differences between groups were
calculated using the chi-square test. Results: Group A - 11 patients, 1 male
and 10 females, mean age 54.2 (± 13.9); Group B - 59 patients, 31 males
and 28 females, mean age 59 (± 10.3). CRC location: Group A - rectum 18%
(2/11), left colon 18% (2/11), right colon 64% (7/11); Group B - rectum 45%
(26/59), left colon 25% (15/59), right colon 30% (18/59). CRC histopathology
and Dukes stage were similar in both groups (except for the greater frequency
of mucinous tumors in Group A - 54% vs 17%). We found synchronous
adenomas in 54% of patients in Group A (6/11) and in 25% of patients (15/59)
in Group B - p < 0.05. There was a trend towards greater adenoma size in
Group A (19.8 mm vs 13.9 mm) compared to Group B. We found no differ-
ences in the frequency of villous features or high grade dysplasia. Mean time
of follow up was similar in both groups (58.2 months, 4-495). Metachronous
adenomas were detected in 66.6% of Group A patients and 15.7% of Group B
patients - p < 0.01. Conclusions: CRC in HNPCC patients in associated with
an increased prevalence of adenomas, both synchronous and metachronous.
This strongly supports the idea that adenomas are the precursor of cancer in
HNPCC, further supporting the profilactic value of colonoscopic surveillance.

757_ Mutational Analysis of the hMLH1 Gene Using an
Automated Two-Dimensional DNA Typing System

S. Sasaki 1.2, T. Muto 1, Y. Nakamura 2. 1 First Dept. of Surgery, The
University of Tokyo, Tokyo, Japan;2 Laboratory of Molecular Medicine,
Institute of Medical Science, Tokyo, Japan

Purpose: At present, single-strand conformation polymorphism (SSCP) is the
most widely used method of mutational analysis because of its simplicity
and relatively high sensitivity. However, SSCP is not economical when the
number of samples is small. Moreover, regarding sensitivity, the method called
denaturant gradient gel electrophoresis (DGGE) is more excellent. Hence, we
tried to set up optimal conditions of an automated two-dimensional DNA typing
system based on the principle of DGGE for mutational analysis of hMLH1 and
to examine its usefulness as a mutational analysis method.
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Methods: To determine optimal conditions, we used five different kinds of
germline mutation among six HNPCC pedigrees and two somatic mutations in
a single RER+ sporadic endometrial cancer, which had been already revealed
by other means. Furthermore, by this method we screened the entire coding
regions of hMLH1 in DNAs isolated from affected individuals belonging to two
HNPCC kindreds and four HNPCC-like kindreds, and from four patients with
multiple primary cancers as well as eight RER+ sporadic colorectal cancers.

Results: All mutations used as positive controls were detectable by the 2-D
DNA methods. Twenty-one spots covering all 19 coding exons were visualized
on a single gel, and we could envisage whether and where any mutations
existed. We also detected novel germline mutations in one HNPCC proband
and one RER+ sporadic colorectal cancer, and one polymorphism in two
HNPCC-like kindreds.

Conclusion: This new diagnostic method is very useful and offers a major
improvement over current approaches.

E758 IThe Influence of Intestinal Transit Rate on Colonic
Luminal pH and Stool Short Chain Fatty Acid
Concentration

S.J. Lewis, K.W. Heaton. Department of Medicine, Bristol Royal Infirmary,
Bristol 8S2 8HW

Populations at low risk of colonic cancer consume large amounts of fibre
and starch (fermented by bacteria to short chain fatty acids (SCFA)) and
pass acid bulky stools. Traversing the colon SCFA are absorbed and luminal
pH increases to neutral. One SCFA, butyrate, is the colon's main energy
source and inhibits malignant transformation in vitro. Low colonic pH should
be associated with high levels of butyrate and thus decreased predisposition
to cancer. We set out to test two hypotheses: 1. Altering colonic transit rate
alters colonic pH. 2. Distal colonic luminal pH is correlated with the SCFA
(especially butyrate) content of the stools.

13 healthy volunteers took in tum supplements of wheat bran (mean 28.3
g/day), senna laxative and loperamide, each for nine days with a 2 week
washout period. Before and in the last 4 days of each intervention period dietary
intake, whole gut transit time (WGTT), stool pH, stool SCFA concentrations
(by GLC) and intracolonic pH (using a radiotelemetry capsule for continuous
monitoring) were assessed.
There was no difference between dietary intakes specifically total fibre, NSP

or fat at the start and end of each interventional period. pH measurements
were similar in the distal colon and stool. WGTT decreased and stool output
increased with wheat bran and senna, vice versa with loperamide. Changes
in WGTT were least impressive for wheat bran. Baseline stool SCFA concen-
tration correlated with distal colonic pH (r = -0.417, p = 0.01) and WGTT (r =
-0.623, p < 0.001), similar correlations were seen for baseline stool butyrate
(distal pH r = 0.434, p = 0.007 & WGTT r = 0.610, p < 0.001).
Colonic pH and stool SCFA concentration: effect of transit-altering agents

Wheat bran
Senna
Loperamide
Mean *p < 0.05

Colonic pH
Middle Distal

start end start end

6.8 6.6 7.1 6.9*
6.9 6.4* 7.1 6.7*
6.9 7.0 7.1 7.2

Stool SCFA (limoVg)
Butyrate Total

start end start end

69 79 443 451
63 193* 376 836*
69 23* 531 345*

There is a relationship between bowel transit rate (diet being constant) and
stool pH, stool SCFA concentration and distal colonic pH. This may explain
the associations between colonic cancer and dietary fibre, stool output and
stool pH, in that stool pH is a marker for SCFA levels including butyrate.

Ej~j Non-invasive Recording of Colonic Electrical Activity
Based on Experimental Investigations

A. Noeva, R Penchev, H. Kadiyan, R Gurkov, A. Atanassova. Inst. of
Physiology, Bulgarian Academy of Sciences, "Acad. G. BonchevC Str., bI. 23,
Sofia 1113, Bulgania
The study was aimed at non-invasive recording of the electrical activity of the
human colon, i.e. electrocolography (EcoIG).

Experiments were made on dogs with silver, bipolar, ball-shaped electrodes
chronically implanted on the muscle wall of the colon. Skin electrodes were
placed on the abdominal wall in the beginning of each experiment. Slow
waves were led off in the electrocolomyogram (ECoIMG), corresponding to
low-amplitude waves in the non-invasive electrocologram (ECoIG). The bursts
of spike potentials with the colonic slow waves in the ECoIMG corresponded
to an increase of the amplitude of the EColG waves, manifesting an increased
colonic motility. There was a good correlation between the number and
frequency of spike potentials in a group and the wave amplitude in the ECoIG.
Thus the functional state of the colon could be judged by the differences in the
amplitude of the EColG waves.
The electrical activity of the descendent colon of fifteen healthy volunteers

was recorded by skin electrodes sticked on the abdominal wall along the
descendent colon projection. The electrogastrogram (EGG) was led off too.
The electrical activity of the colon and stomach were recorded on an original 2-
channel electrogastrograph. A method for complete elimination of the cardiac
artifacts was elaborated and successfully implemented. The means ± S.E.M.

of the frequency of colonic and gastric waves were calculated. Two kinds
of EColG waves according to the frequency were identified: i) waves with a
frequency in the range of 5.85 ± 0.50 cpm and ii) waves with a frequency in the
range of 2.37 ± 0.31 cpm. The frequency of the EColG waves was compared
with that of the EGG waves. There was a significant difference between the
frequencies of the EColG waves and the frequency of the EGG waves - 3.26
± 0.26 cpm (n = 7).
Thus the proposed electrogastrographic method proved to be suitable for

non-invasive registration of the electrical activity of the human colon. It could
also provide reliable information on the EColG wave frequencies at visual
inspection.
Supported by Grant L-539 from the National Fund "Scientific Research",

Bulgaria.

E760 Characteristics of Cecal Circular Smooth Muscle Cells
from Guinea Pigs with Carrageenan-Induced Colitis

H. Akiho1, Y. Chijiiwa2, H. Okabe2, N. Harada2, Y. Motomura2, Y. lwakiri2,
H. Nawata 2. 1 Harasanshin Hospital, Taihakucho 1-8, Hakata-ku, Fukuoka,
Japan; 2 Third Department of Intemal Medicine, Faculty of Medicine, Kyushu
University, Fukuoka, Japan
Studies on the functional changes in colonic muscle from patients with ulcer-
ative colitis (UC) have yielded conflicting results. This study was designed
to evaluate the inflammation-associated changes in colonic muscle motil-
ity using isolated cecal circular smooth muscle cells from guinea pigs with
carrageenan-induced colitis (UC-like colitis).
The smooth muscle cell length in the basal state of animals with colitis was

compared with that in normal animals. In addition, the effect of contractile
agents (cholecystokinin-8 [CCK-8], carbachol), and relaxing agents (N6, 2'-
0-dibutyryl adenosine 3', 5'-cyclic monophosphate [dBcAMP] and N2, 2'-
0-dibutyryl guanosine 3', 5'-cyclic monophosphate [dBcGMP]) on isolated
muscle cells with or without colitis were assessed.

In the basal state, the mean cell length in animals with colitis was significantly
(p < 0.001) shorter than that in normal animals. CCK-8 and carbachol-induced
contraction with colitis was significantly decreased by 72.2% (p < 0.05)
and 60.3% (p < 0.001), respectively, compared with that in normal animals.
dBcAMP and dBcGMP had no significant effect on smooth muscles from
animals with colitis.
The data showed that the weak contractile response in animals with colitis

was due to the basal cell length which was significantly shorter than that
in normal animals, and suggested that the relaxing mechanism of smooth
muscles in animals with colitis was disturbed.

Histopathology of Hypoganglionosis in Whole Mount
Preparations of the Human Colon

J. Schill, H.-J. Krammer, J.C. Lee, W. Meier-Ruge 1, M.V. Singer. Department
of Medicine IV, Univ. Hosp. of Heidelberg at Mannheim, Gernany; 1 Dept of
Pathology, Univ. of Basel, Switzerland
Traditional histopathological methods like the acetylcholin-esterase reaction
on sections of the colon bowel are normaly used to diagnose and to investigate
the histopathology of abnormalities of the enteric nervous system including
the hypoganglionosis. The hypoganglionosis is only defined as a reduction of
nerve cells of about 50%.

In contrast to these methods we have investigated the histopathology of the
enteric nervous system in whole mount preparations of resected segments
of the colon of 10 patients suffering from severe constipation caused by
aganglionosis and hypoganglionosis by NADPH-diaphorase reaction.
We could recognize that the meshwork of the enteric plexus is very irregular.

The density of the ganglia and nervestrands is reduced. The ganglia are very
small and contain a small number of nerve cells. The morphology of the nerve
cells is very uniform in contrast to normal enteric nerve cells. Functionally the
nerve cells are characterised by week NADPH-staining as expression of low
NOS-content, which can cause constipation.
We may conclude that NADPH-diaphorase-reaction on whole mount prepa-

rations of the human colon is a simple and reproducible method for the
histopathological investigation of congenital defects of the ENS. Using this
methods we could provide a completion to the previous histopathological
image of the hypoganglionosis.
Sponsored by DFG: Kr 1257/2-1

762 Direct Contractile Effect of CCK on Caecal Circular
Smooth Muscle Cells Via Both CCKA and CCKB
Receptors

Y. Motomura, Y. Chijiiwa, Y. Iwakiri, H. Akiho, T. Kabemura, H. Nawata. Third
Department of Intemal Medicine, Faculty of Medicine, Kyushu University,
Fukuoka, Japan

Cholecystokinin (CCK) contracts gastrointestinal smooth muscle cells. How-
ever there has not been sufficient investigation about receptors for CCK on
smooth muscle cells. Receptors for CCK are divided into two subtypes: CCKA
and CCKB. This study was designed to investigate the CCK receptor subtype
responsible for caecal circular smooth muscle contraction by CCK.
Methods: Smooth muscle cells were isolated from caecal circular smooth

muscle layer of the guinea pig. Cells were stimulated by test agent. At the end
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of incubation, acrolein was added. The length of 50 cells in microscopic fields
was measured by image splitting micrometry, and the percent decrease in
mean cell length was determined by comparison with the control. Kinetic stud-
ies were performed. Cells were incubated with a fixed concentration of CCK-8
for various length of time. For subsequent experiments, the optimal incubation
time was used. A dose-response curve for CCK-8 (10-13-10-8 M) was deter-
mined. We assessed the inhibitory effect of various concentrations of CCKA
receptor-selective antagonist, FK480 on 10-9 M CCK-8-induced contraction;
the inhibitory effect of various concentrations of CCKB receptor-selective an-

tagonist, YM022 on 10-9 M CCK-8-induced contraction; the inhibitory effect
of 10-10 M FK480 on each concentrations of CCK-8-induced contraction; the
inhibitory effect of 10-10 M YM022 on each concentrations of CCK-8-induced
contraction; and the inhibitory effect of a combination of 10-10 M FK480 and
10-10 M YM022 on each concentrations of CCK-8-induced contraction.

Results: Both FK480 and YM022 inhibited 10-9 M CCK-8-induced contrac-
tion in a concentration-dependent manner. A significant inhibition was obtained
at a concentration as low as 10-10 M FK480 and 10-10 M YM022. At a concen-

tration of 10-10 M, both FK480 and YM022 shifted the concentration-response
curve for CCK-8 to the right. In addition, a combination of 10-10 M FK480 and
10-10 M YM022 shifted the concentration-response curve for 10-10 M FK480
alone or 10-10 M YM022 alone to the right.

Conclusion: Our results strongly suggest that the guinea-pig caecal circu-
lar smooth muscle cell contains both CCKA and CCKB receptors and the
contractile effect of CCK-8 is mediated via both of these receptors.

X Long-Term Octreotide Treatment Increases Large Bowel
Transit Time (LBTT), the Proportion of Deoxycholic Acid
(% DCA) in Serum and the Risk of Gallstone Formation

M.J. Vevsey, S.R.D. Arraton, A. Mallet', P. Jenkins 2, G.M. Murphy,
J.A.H. Wass2'3, R.H. Dowling. Gastroenterology Unit, UMDS of Guy's and St
Thomas' Hospitals, London; 1 Mass Spectrometry Laboratory, UMDS of
Guy's and St Thomas' Hospitals, London; 2 Depts of Endocrinology St
Bartholomew's Hospital, London; 3 The Radcliffe Infirmary, Oxford, UK
Background: OT increases the % DCA and the cholesterol saturation of gall-
bladder bile and together with impaired meal-stimulated gallbladder emptying,
this induces the formation of cholesterol-rich gallbladder stones (GBS). Pro-
longation of intestinal transit has been proposed as the mechanism for the
increase in the % DCA, but our earlier unpaired studies failed to show a

significant effect of OT on large bowel transit - important since the colon is
the site of DCA formation and absorption.

Methods: We, therefore, used a radio-opaque marker shape technique to
measure LBTT in 8 acromegalic patients (age range 22-69; 4 women) before
and during long-term (> 3 months) octreotide treatment (100-200 gg tds by sc
injection). Moreover since there is an exchange, and ultimately an equilibrium,
between bile acids in serum and bile, we also measured the % DCA in fasting
serum from 6 of these patients, using gas chromatography-mass spectrometry.

Results:The mean LBTT increased from 42 ± SEM 4.3 h before to 55 ± 5.1
h during OT treatment (p < 0.0001) and the mean % DCA increased from 15
± 2.5% to 28 ± 4.7% (p < 0.05). Furthermore, there was a significant linear
relationship between LBTT and % DCA (r = 0.87, p < 0.0005).

Conclusions: The results of these paired studies show that OT prolongs
LBTT and leads to an associated increase in the % DCA in serum, and
by implication the % DCA in bile - thereby increasing the risk of gallstone
formation.

Presence of Functional Receptors for Corticotropin
Releasing Hormone in Caecal Circular Smooth Muscle
Cells of Guinea Pig

Y. Iwakiri, Y. Chijiiwa, Y. Motomura, H. Akiho, H. Nawata. Third Department of
Intemal Medicine, Faculty of Medicine, Kyushu University, Fukuoka, Japan
Smooth muscle cells isolated separately from the caecal circular smooth
muscle layer of the guinea pig were used to investigate whether corticotropin
releasing hormone (CRH) can inhibit directly the contraction produced by
cholecystokinin octapeptide (CCK-8). And the role of adenylate cyclase and
guanylate cyclase in the direct inhibitory effect of CRH was examined. In
addition, 1251-CRH binding was examined to demonstrate the presence of
specific binding site for CRH on isolated smooth muscle cells.

Methods: The inhibitory effect of various concentrations of CRH on 10-9 M
CCK-8-induced contraction was examined. And the effect of 2',5'-dideoxyade-
nosine (an inhibitor of adenylate cyclase), adenosine-3',5'-(cyclic) monophos-
phorothionate (an inhibitor of cAMP-dependent protein kinase), phorbol 12-
myristate 13-acetate (an inhibitor of particulate guanylate cyclase), 6-amilino-
5, 8-quinolinedione (an inhibitor of soluble guanylate cyclase) on the CRH-
induced relaxation of caecal circular smooth muscle cells were examined.
In addition, the time course changes in 1251-CRH binding and the ability of
unlabeled peptides to displace 1251-CRH were examined.

Results: CRH inhibited the contractile response produced by 10-9 M CCK-
8 in a concentration-dependent manner. An inhibitor of particulate guanylate
cyclase and an inhibitor of soluble guanylate cyclase had no significant effect of
the relaxation produced by CRH. In contrast, an inhibitor of adenylate cyclase
and an inhibitor of cAMP-dependent protein kinase significantly inhibited
the relaxation produced by CRH in a concentration-dependent manner. The
specific binding of 1251-CRH to isolated smooth muscle cells reached maximal

binding at 120 min. The specific binding of 1251-CRH was inhibited by unlabeled
CRH in a concentration-dependent manner.

Conclusion: Our findings show the direct inhibitory effect of CRH on caecal
circular smooth muscle cells, and strongly suggest the presence of CRH
receptor coupled to adenylate cyclase leading to generation of cAMP and
activation of cAMP-dependent protein kinase on these cells.

Faster Intestinal Transit is Associated with Lower
Serum Oestrogens

S.J. Lewis1, R.E. Oakey2, H.H.G. McGariggle 3, K.W. Heaton 1. 1 Dept of
Medicine, Bristol Royal Infirmary, BS2 8HW, 2 SAS Centre for Steroid
Hornones, Leeds General Infirmary, LS2 9LN; 3 Dept of Obs & Gynae,
University College London, WC1E 6HX
Any factor limiting reabsorption of oestrogens from the colon should lead to
increased faecal excretion of oestrogen and reduced serum oestrogens. High
fibre diets and wheat bran suppliments reduce serum oestrogens, perhaps
explaining associations between a high fibre intake and reduced rsk of breast
cancer. We hypothesised that fibre reduces serum oestrogen concentrations
by speeding colonic transit, reducing the time for bacterial deconjugation (by
p-glucuronidase a pH dependent enzyme) and/or reabsorption of oestrogens.
To test this we altered whole gut transit times (WGTT) in 3 ways and looked
for changes in serum oestrogen and in stool pH and p-glucuronidase activity.
40 healthy premenopausal volunteers were randomised to one of 3 groups.

Ten subjects took senna then after a washout perod wheat bran, both for 2
menstrual cycles. Another 10 did the reverse. A third group of 20 subjects took
loperamide to slow down transit for two cycles. All supplements were taken in
the maximum tolerated dose. At the beginning and end of each study period
blood was taken for oestrogens (day 6 of the menstrual cycle), a 4 day dietary
record was kept, WGTT was measured and stools were analysed for pH and
f-glucuronidase activity.
Serum oestrone sulphate, the major storage form of oestrogen, fell with

wheat bran (average dose 20 g/day) and with senna; both unconjugated and
non-protein bound oestrone fell only with senna. No significant changes in
serum oestrogens occurred with loperamide. Senna and loperamide caused
significant alterations in WGTT; changes in those taking wheat bran supple-
ments tended towards a reduction (p = 0.06). No significant changes were
seen in faecal f3-glucuronidase activity. Stool pH changed only with senna,
where it fell. There was no significant change in dietary intakes.
Changes in geometric means of serum oestrogens (pmoVIl)
*p < 0.05 Oestradiot

Start End

Wheat bran 281 262
Senna 261 226

Loperamide 233 249

Oestrone
Start End

240 246
252 206*
219 240

Oestronesulphate
Start End

1745 1523*
1833 1647*
1641 1820

Speeding up intestinal transit can lower serum oestrogens. Faster intestinal
transit may explain the epidemiological association of low risk of breast cancer
with a high fibre intake.

Differential Sensitivity of Isolated Smooth Muscle Cells
from Normal and Inflamed Human Colons to Contractile
Agents. Effects of Calcium Channel Blockers

J.C. Boyer, C. Guitton, P. Pouderoux, M.O. Christen , J.L. Balmes, J.P. Bali.
Unitd Fonctionnelle d'Exploration de Ia Fibre Lisse, Service
d'Hdpatogastroentdrologie et Alcoologie, CHU Cardmeau, Nimes, France;
Laboratoire de Biochimie des Membranes, INSERM CJF 92-07, Facultd de
Pharmacie, Montpellier, France; 1 Solvay Pharma, 42, rue Rouget de Lisle
92151 Suresnes Cedex, France

Contractile activity of colonic smooth muscles from patients with IBD yielded
conflicting results: some of them showed a decreased activity as compared to
normal muscles, others reported no significant changes. We compare contrac-
tile response to different agonists of smooth muscle cells (SMC) enzymatically
isolated from normal (n = 32) and inflamed (n = 33) human colons. The effects
of calcium channel blockers (diltiazem and pinaverium bromide) were also
evaluated. Contractile responses to CCK (1 nM), CCh (1 nM) and KCI (20 nM)
were evaluated by video-microscopic measurements of the mean length of
100 isolated SMC. The efficacies of agonists were significantly lower to induce
contraction of inflamed (CCK: 11.86 ± 1.40%, CCh: 10.76 ± 1.27%, KCI:
11.12 ± 1.40%) than normal (CCK: 16.81 ± 1.15%, CCh: 15.72 ± 1.14%, KCI:
16.14 ± 1.20%) colonic SMC; a significant increase in the level of contractions
with age was observed (p < 0.05, Spearman test's). In contrast, no significant
correlation with sex, smoking, or with the presence of other diseases was
found. Pinaverium induced a significant decrease in cell contraction (about
70%) as well in cells from normal as from inflamed tissues. Diltiazem also
induced a decrease in cell contraction, but this effect was lower (55%).

In conclusion, this study reveals that contraction of SMC from human colons
due to the three main agonists CCK, CCh and KCI (i) increased with age in
agreement with a higher sensitivity of the colon with age, (ii) was reduced
in patients with inflamed tissues, (iii) calcium channel blockers significantly
reduced cell contraction in cells from human colon.

-
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M767 Relations between Methanogenesis and Sulfate
Reduction in the Human Colon

H. Kroczvnski, R Pochart, R Marteau, J. Dore, J.C. Rambaud. INSERM
U290 Paris, France; CNAM Paris, France; INRA Jouy en Josas, France

Sulfate-reducing bacteria (SRB), which could be important in the pathogenesis
of ulcerative colitis and inflammatory bowel diseases, are normal inhabitants
of the human colon where they represent the major source of sulfide (S2-)
from the reduction of dietary and mucinous sulfate. Since they can use H2
as electron donor, authors hypothesized that SRB outcompete the obligate
H2-utilizing methanogens for H2, leading to a mutual exclusion between
methanogenesis and sulfate reduction (Sred).
Aim:To test this hypothesis, we compared fecal SRB, S2- and Sredbetween

methane-excretors (CH4+) and non methane-excretors (CH4-)
Methods: SRB populations able to use H2 as electron donor (Desulfovibrio

and Desulfobulbus) were enumerated by the agar shake dilution method, S2-
measured using the methylene blue method and Sred by incubation at 370C
under anaerobic conditions in the presence of an excess of sulfate (35 mM).
All SRB counts were expressed as log10o CFU/g wet weight, results are mean
±SEM.

Results: 1) All CH4+ harboured SRB ranging from 4.9 to 8.0 log10 CFU/g. 2)
None of the differences between the two groups were statistically significant

Group SRB (log1o/g) S2- (£molVg) Sred(IimoVglh)
CH4+ (n = 17) 6.6 ± 0.3 0.9 ± 0.1 3.2 ± 0.5
CH4- (n= 16) 6.5 ± 0.3 1.1 ± 0.4 2.2 ± 0.4

Discussion: These results do not support the hypothesis of a mutual ex-
clusion between methanogens and SRB in the human colon. Like in other
intestinal methanogenic environments such as the sheep rumen, methanogens
and SRB co-exist. The latter may actually behave as H2-producer using lactate
as electron donor and transferring reducing equivalents to methanogens, as
it has been shown in vitro using low sulfate concentrations, conditions usually
prevailing in the human colon.

7 Composition of the Caecal Flora in Healthy Humans
and Comparison with the Faecal Flora

P. Marteau, R Pochart, J. Dore, A. Bemalier, G. Corthier, J.C. Rambaud.
INSERM U 290, Saint-Lazare Hospital, Paris; INRA, Joy-en-Josas, France

Most studies of the human colonic flora concem the faecal flora. Ecological
conditions such as substrate availability, pH, and residence time differ greatly
between the caecum and the left colon. The composition of the human caecal
flora is poorly known due to the difficulties of sampling.

Aim: To assess the composition of the caecal flora in man using an intubation
technique, and compare the caecal and faecal floras.

Subjects and Methods: The caecal flora was collected under anaerobic
conditions using a 4 mm in diameter intestinal tube with a tractable balloon.
Faecal samples were collected on the same day. Serial dilution of the samples
were prepared in an anaerobic chamber, and plated on the specific media.
Comparisons between the caecal and faecal floras were done using the
Wilcoxon test.

Results: Log cfu/g; means (95% confidence intervals)

Total anaerobes Facultative Bifidobacteria Bacteroides
anaerobes

Caecum 8.0 (7.5-8.5) 7.4 (6.9-7.9) 6.7 (5.6-7.7) 7.4 (6.6-8.3)
Faeces 10.4 (10.1-10.7) 7.8 (7.1-8.4) 8.9 (8.4-9.5) 8.9 (7.9-9.9)
p 0.02 NS 0.02 0.05

Conclusion: 1 - studying the composition of the caecal flora is feasible; 2 -
facultative anaerobes represent 25% of the dominant flora of the caecum; 3
- their concentrations are stable throughout the colon while strict anaerobes
increase more than 100 times between the caecal and faecal flora; 4 -
our method should allow to get information on the regulation of the caecal
flora which is more prone than the faecal flora to be influenced by ingested
substrates.

769 IUrsodeoxycholic Acid Treatment in Patients with
Primary Constipation and Hypercholesterolemia

L. Zamboni, M. Malavolti, R. Talarico, C. Cicognani, A.M. Morselli Labate,
C. Sama, L. Barbara. Dipartimento di Medicina Intema e Gastroenterologia,
University of Bologna, Bologna, Italy
Ursodeoxycholic acid (UDCA), the 7 beta epimer of Chenodeoxycholic acid
(CDCA), is a dihydroxy bile acid widely used in the treatment of chronic liver
disease, cholesterol gallstones, hypercholesterolemia and dyspepsia. UDCA
is able to stimulate the receptor dependent uptake of LDL and it has a strong
choleretic effect but, in contrast to CDCA, it does not cause any increase of
LDL cholesterol, nor diarrhea, nor abnormal results in liver function tests.
Aim of our study was to investigate the effect of UDCA treatment in patients

with primary constipation and hypercholesterolemia. Methods. Eleven subjects
(4 males, 7 females; age: 59.7 ± 7.4 mean ± SD) with primary constipation
(basal number of bowel movements BM = 2.55 ± 0.52 and report of hard stools
in all cases: HS = 100%) and hypercholesterolemia (> 200 mg/dl; mean ± SD
= 240 ± 21 mg/dl) were treated for 4 weeks with 9 mg/Kg/day of UDCA in a

cross-over study vs. Placebo (4 wks). Differences between the two treatments
and basal values were evaluated by means of the Wilcoxon matched pairs
(BM and cholesterol) and the McNemar (HS) tests.

Results. During the study no patient complained about diarrhea, nor pre-
sented hypertransaminasemia. BM was significantly (P < 0.01) higher after
UDCA (4.57 + 1.79) than Placebo (2.45 ± 0.32), while the presence of HS was
lower (18.2% vs. 100%; P < 0.01). During UDCA treatment a significant (P <
0.05) decrease in serum cholesterol (227 ± 0.05 mg/dl) was also observed.
The relationship between the increase in the number of bowel movement and
the decrease in serum cholesterol level showed an r value of 0.571 (P =
0.067). Conclusions. These data support the findings that a slight malabsorp-
tion of bile acids could be involved in the serum cholesterol lowering during
UDCA treatment. In summary, since UDCA has been widely used without any
side effect, it could be proposed in the management of patients with primary
constipation and hypercholesterolemia.

7 Cost-Effective Treatment of Constipation in the Elderly:
Comparison of Milk of Magnesia and Lactulose

Antonis K. Zacharof, C. Petrogiannopoulos, C. Flevaris, J. Poulikakos.
Hellenic Red Cross Hospital, Athens, Greece

Purpose: To compare lactulose and Milk of Magnesia in the treatment of
chronic constipation in elderly patients.

Material and Methods: 210 hospitalized elderly patients with chronic con-
stipation after a 1-week washout period, were given Milk of Magnesia or
lactulose at bedtime for 3 weeks; after another 1-week washout period, 3
weeks of treatment with the altemate agent was given.

Results: There was no significant difference between the efficacy of the two
agents as assessed by a number of criteria, including frequency of stools, the
number of days in which bowel movements occurred, the need for altemative
laxatives or enemas, and symptoms such as bloating, cramping, excessive
flatulence, diarrhea, and fecal incontinence.

Conclusion: Milk of Magnesia and lactulose do not differ significantly for
treating constipation; the use of Milk of Magnesia in the place of lactulose is
cost-effective in that comparable results are obtained at greatly reduced costs.

[7711Diurnal Motor Change in Canine Colostomized Segment
R. Hada1, N. Wajima, H. Kobori, K. Mikami, M. Sugai, Y. Sugiyama, M. Konn.
1 Department of Clinical Physiology, Hirosaki University School of Allied
Medical Sciences, Hirosaki, Japan; Department of Clinical Surgery, Hirosaki
University School of Allied Medical Sciences, Hirosaki, Japan
Background: The colonic motor activity in dogs is characterized by recurring
groups of contraction burst which are separated by motor quiescence. We
reported in UEGW' 94 that increased length of the motor quiescence may be
the 'interdigestive motor pattem' of the canine colon (Gut 33: A 183, 1994).
Aim: To assess the diumal motor profile in colostomized segment and to
correlate it to that in the upper GI tract. Methods: Four force transducers (FT1
through FT4) were implanted on the colon of 9 dogs at an equidistance with
FT, on the ascending colon and FT4 on the level of the caudal mesenteric
artery. Another FT was implanted on the terminal ileum to distinguish the
digestive from the interdigestive motor phase. The dogs were fed either 20 or
10 g/kg meal to modify the duration of the digestive motor phase and a 24
recording of the colonic motor activity was performed. The duration of each
group of contraction burst (contractile state, CS) and the length of each motor
quiescent state (QS) were sequentially plotted against postprandial time lapse
and their temporal profiles were correlated with the first ileal MMC. Later the
colon was transected between FT2 and FT3 to establish a double-barrelled
colostomy and a 24 h recording was resumed. Results: In the intact dogs
with either 20 or 10 g meal, CS at each FT except FT4 did not significantly
change throughout the recording session. At FT1 through FT3, shortening of
OS occurred at 2-4 h and significant increase of QS occurred at 15.3 ± 0.3
h with 20 g meal and at 11.5 ± 0.8 h with 10 g meal. The onset of this QS
prolongation was closely correlated with the appearance of the first ileal MMC
(r = 0.95 - 0.92, p < 0.001). In the colostomized dogs, the motor profile in
the oral colon (FT1 and FT2) was identical to that before colostomy, while no
shortening of QS in the early postprandial period nor prolongation of QS in the
interdigestive phase was observed in the distal colon (FT3 and FT4). Instead,
CS and QS recurred periodically with a fixed value of 4.7 ± 0.1 min for CS
and 32.6 ± 1.8 minfor OS, respectively. Conclusion: Prolongation of QS in the
colon is temporally locked with the interdigestive motor phase of the upper GI
tract. Bowel continuity is essential for this QS prolongation to occur over the
length of the colon. Each small segment of the colon has its own contractile
rhythm which is, however, entrained by the rhythm in a more proximal adjacent
segment so far as the bowel wall is continuous.

772 I Pseudo-Obstruction of the Colon
G. Kouraklis, St. Rossonis, E. Misiakos, J. Kakisis, A. Papachristodoulou,
G. Karatzas, J. Gogas. 2nd Department of Propedeutic Surgery, Athens
University Medical School, Laiko General Hospital, Athens, Greece
Pseudo-obstruction of the colon is an acute derangement of the intestinal
motility with no evidence of any other obstruction or pathology. Since many
controversies still exist in pathogenesis, diagnosis and therapy, the authors
report their experience on the subject.
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Durng the period January 1969-January 1996, 29 such cases were treated
in our Department. Mean age was 71.5 years and there were 17 female and 12
male patients. Clinical picture was that of ileus, while in 15 patients palpation
of the abdomen revealed diffuse tendemess. Radiology showed dilatation of
the large bowel and on rectal examination air or feces were found. Diagnosis
of pseudo-obstruction was established on these findings. First therapeutic
attempt was conservative and consisted in administration of fluids and elec-
trolytes, nasogastric suction and rectal tube insertion. Symptoms resolved in 8
cases, while urgent colonoscopy decompression was successfully performed
in 7 out of 29 cases. Fourteen patients required operative treatment. Eight
of them were submitted to caecostomy and 6 patients to loop colostomy of
the transverse colon. Postoperative morbidity occurred in 4 patients, which
included cardiac, pulmonary and renal insufficiency. One patient died from
bronchopneumonia and heart failure.

In conclusion, pseudo-obstruction of the colon demands prompt diagnosis
and correct treatment because of the high incidence of colon rupture and the
elevated mortality rate this complication presents.

7 Cisapride in the Treatment of Functional Constipation
Refractory to Previous Therapy

X. Busquets, V. Toledo-Pimentel, N. Goma, Ll. Cusi, C. Martinez 1. Unitat
D'Aparell Digestiu, Gabinet de Diagnosi i Troctament Girona, Spain; 1 Clinical
R&D Department, Janssen Research Foundation

Chronic functional constipation is a very common reason for consultation.
Objective: The purpose of this study is to assess the efficacy of cisapride in

patients with functional constipation refractory to therapy (diet with fiber and
laxatives).

Patients and Methods: A total of 32 patients aged 18-65 years were
included. All of them suffered constipation, defined as less than 3 bowel
motions per week and not improving on standard therapy (fiber-rich diet and
laxatives). They also had low or no urge to defecate and hard stools. The
patients underwent an anorectal manometnc study and all of them showed an
alteration in the rectal-anal inhibitory reflex (RIR) before starting therapy with
cisapride 10 mg t.i.d. for two months. Clinical visits were made at 30 and 60
days to assess symptom response. After 30 days without treatment, efficacy
was assessed both clinically and manometrically. The efficacy parameters
were the number of weekly motions, the improvement in the urge to defecate,
and the consistency of stools.

Results: 98% of the 32 patients participating in the study were women. The
analysis of weight, age and height variables showed no statistically significant
differences. Cisapride increased the weekly frequency of spontaneous bowel
motions in 84% of the cases. The mean baseline value of weekly motions
was 2.1/w at the start of the study. After a 12-week follow-up, the average
of weekly motions was 5.0/w (p = 0.0001). The urge to defecate and the
consistency of stools improved similariy to the frequency of motions. The
clinical response was consistent with normalization or improvement in RIR in
subsequent manometric controls.

Conclusion: The results show that cisapride is a useful drug for treating
constipation related to an RIR impairment, since it significantly increases the
frequency of spontaneous bowel motions, improves the urge to defecate and
the consistency of stools, and its therapeutic effect persists 4 weeks after
discontinuing therapy.

77[ Faecal Incontinence Problem in Diabetic Patients
T. Damci, Z. Ersanli, A.F. Celik, A. Dobrucali, H. Ilkova, M. Ozyazar,
U. Gorpe, E. Oktay, N. Bagriacik. University of Istanbul, Cerrahpasa Medical
Faculty, Dept of Int Med, Turkey

Faecal incontinence is a troublesome problem in diabetic patients. To unveil
the extensiveness of faecal and gas incontinence, 250 diabetic outpatients
(159 females, 91 males, mean age 53 t 13 and mean diabetes age 10.6 +
7.6) with good glycemic control (HbAlc < 8) and 250 age and sex matched
non-diabetic (NDM) outpatients (161 females, 89 males, mean age 50 i 13)
were compared in terms of the below parameters using a visual scale analogue
questionnaire. The people who had had abdominal operations and those with
organic gastrointestinal, metabolic and hormonal diseases were excluded. All
patients also filled in the neuropathy symptom score questionnaire.

DM NDM
% Scores % Scores p

Feeling of defecation: 9.7 + 1.2 9.9 + 0.7 p> 0.05
Gas and stool discrimination: 9.0 + 2.5 9.8 + 1.1 p < 0.05
Interference with social life: 0.2 + 1.3 0.1 + 0.7 p> 0.05
Stool incontinence: 8.6% 0.34 + 1.4 1% 0.01 + 0.16 p < 0.05*
Interference with social life: 0.14 + 0.9 0.06 + 0.75 p > 0.05
Gas incontinence: 79% 3.2 + 2.8 54% 2.3 + 2.7 p < 0.05*
Interference with social life: 1.09 +2.2 0.33 +1.11 p <0.05
Stool consistency: 2.67 + 0.8 2.79 + 0.8 p > 0.05
Laxative use: 15% 8% p < 0.05*
Straining: 3.33 + 3.55 2.62 + 3.05 p < 0.05

(Stool consistency: 1: Pellety, 2: Hard, 3: Normal, 4: Soft, 5: Watery). All comparisons made
using Independent samples t test, those marked * with chi-square as well.

Only straining and laxative usage correlated with neuropathy symptom score
(p < 0.05).

We found out that although the rate of stool incontinence is increased
in diabetic patients than in non-diabetics, this does not interfere with social
life considerably. Despite the presence of stool incontinence, the preserved
consistency of stool hinders incontinence be perceived as a major social
problem in diabetics. Gas incontinence and its interference with social life
seem to be much prominent problems in diabetic patients.

775 Effect of a Selective Calcium Antagonist Pinaverium
Bromide on Rectal Distension-induced Sensitivity
during Experimental Inflammation in Rat

J. Fioramonti, M.O. Christen, L. Bueno. Departement of Pharmacology, INRA
Toulouse and Solvay Pharmna, Suresnes France

The major features of functional bowel disorders, such as IBS (Irritable Bowel
Syndrome) are hypermotility and hypersensitivity of the gut characterized
by a lower threshold perception. Pinaverium bromide (PB) a gastrointestinal
selective calcium antagonist is indicated in the treatment of IBS. Recently
it has been shown to inhibit intestinal contractions induced by GI hormones
and mediators [1] suggesting an effect on visceral sensitivity. The aim of
this work was to determine the effect of PB on rectocolonic inhibitor reflex
and on visceral pain induced by rectal distension in rat in basal state and in
hypersensitive state associated with rectal wall inflammation.
A series of 6 Wistar rats (250-300 g) was chronically equipped with 2 groups

of 3 nichrome electrodes implanted in the wall of the proximal colon and 3
electrodes on the abdominal striated musculature. Rectal distensions with
increasing volumes (0.4; 0.8; 1.2 and 1.6 ml) were performed, using an arterial
embolectomy catheter, before and 3 days after TNB/ethanol administration
(80 mglkg in 1 mI/kg volume). Pinaverium bromide (10 mg/kg p.o.) was
administered one hour before distension.

Rectal distension induced an inhibition of colonic motility and an increase
in abdominal contractions in a volume-related manner. Pinaverium did not
significantly modify the frequency of colonic nor abdominal contractions in
normal conditions whatever the volume of rectal distension. Rectal inflamma-
tion reinforced the inhibitory rectocolonic reflex and enhanced the abdominal
response. Pinaverium bromide significantly (p < 0.05) reduced abdominal
contraction frequency induced by distension at 1.2 and 1.6 ml volume in
inflammatory conditions; for a distension of 1.6 ml the number of abdominal
contractions per 5 min was 16.5 ± 4.9 for PB vs 23.9 ± 8.0 for control.

In conclusion, pinaverium bromide (Dicetel®) has a marked effect on rectal
distension-induced visceral pain in inflammatory conditions in rats. These
findings further support the therapeutic value of pinaverium bromide, a Gl
selective calcium antagonist, in IBS given its effect on both hypermotility and
hypersensitivity of the gut.
[1] Bobo MH., Magous R., Christen MO. & Bali JR, Life Sciences, 54, 1947-1954,1994

776 Influences of Dietary Fiber, Guar Gum, and
1 ,2-Dimethylhydrazine (MNH) on Prostaglandin (PG)
Contents in Rat Colonic Mucosa

H. Goto, S. Hase, Y. Niwa, T. Arisawa, S. Kanamori, K. Tachi, T. Watanabe,
Y. Hisanaga, T. Hayakawa, S. Sugiyama 1, Y. Shimomura 2. 2nd Dept of
Internal Medicine, Nagoya University School of Medicine, Nagoya; 1 Dept. of
Clinical Biochemistry, Institute of Applied Biochemistry, Gifu; 2 Dept. of
Bioscience, Nagoya Institute of Technology, Nagoya, Japan
Purpose. It has been reported that populations, who consume foods with much
fibrous materials and reduce levels of animal fats, have a decreased risk of
colonic cancer. However, its precise mechanism remains unknown. This study
was designed to clarify effects of dietary fiber, guar gum and DMH, a well
known carcinogen, on rat colonic mucosal PG contents.

Materials and Methods. Five weeks old male Sprague-Dawley rats were
divided into 4 groups; a) the non-fiber group: rats were fed a non-fiber diet, b)
the guar gum group: rats were fed a fiber diet containing 15% guar gum, c) the
non-fiber + DMH group; rats, which were fed a non-fiber diet, were infected
with 60 mg/kg of DMH subcutaneously every 6 days 4 times for one month,
d) the guar gum + DMH group; rats, which were fed a fiber diet containing
15% guar gum, were infected with 60 mg/kg of DMH as well as group c).
All animals were fed each diet for 30 days and sacrificed. After colon was
immediately removed, its length and weight were measured and mucosal PGs
were assayed by high performance liquid chromatography.

Results. In the guar gum group and guar gum + DMH group, the length and
weight of colon significantly increased compared with those in the non-fiber
group and the non-fiber + DMH group, but DMG did not affect on them. Five
kind of PGs, i.e., 6-keto-PGFl,, TXB2, PGF12,, PGE2 and PGD2 were detected
in rat colonic mucosa. The intake of guar gum resulted in the increase in PGE2
contents and the decrease in 6-keto-PGF,, and PGD2 contents. Administration
of DMH increased significantly 6-keto-PGFl,, TXB2 and PGE2 contents. Guar
gum cancelled DMH-induced increase in 6-keto-PGFl,, TXB2 contents.

Conclusion. These results suggest that 6-keto-PGFl, and TXB2 is likely to
be related to DMH-induced changes in rat colon, and that the cancellation of
these changes in PG contents by fiber diet might contribute to the prevention
of occurrence of colonic cancer.
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m The Pattern of Distribution of the Interstitial Cells of
Cajal (ICC) in the Human Colon

R. Hapger, C. Finlayson', I. Jeffrey 1, D. Kumar. Dept. of Surgery, St.
George's Hospital, London, United Kingdom; 1 Dept. of Histopathology, St.
George's Hospital, London, United Kingdom

Aim:The interstitial cells of Cajal are a population of cells in the gastrointestinal
tract which are attracting increasing attention as their putative role in the control
of gut motility is evaluated. The aim of this study was to establish the pattern
of distribution of ICC in the wall of the normal human colon.

Methods: ICC express the proto-oncogene c-kit, a cell surface tyrosine
receptor. ICC were identified in the colon by immunohistochemical staining,
using a rabbit polyclonal anti-c-kit antibody (Oncogene Science). Normal
colonic tissue was defined as non-involved tissue obtained at surgical resection
for a non-obstructing carcinoma of the colon. The regions of interest were right,
transverse and left colon. Thirty nine cases were studied.

Results: The pattem of distribution of ICC in the colon was the same for
the right, transverse and left colon. In the longitudinal muscle layer ICC were
identified in the muscle bulk in parallel orientation with the muscle fibres, and
also in association with penetrating blood vessels. In the intermuscular plane,
many ICC formed a network surrounding the myenteric nerve plexus. In the
circular muscle layer ICC were again found in the bulk of the muscle in parallel
orientation with the muscle fibres and in association with blood vessels, ICC
were also seen lining the intramuscular septa. ICC were identified lining the
inner layer of smooth muscle fibres at the submucosal border of the circular
muscle. ICC were not identified in the submucosa, muscularis mucosa or
mucosa.

Conclusion: The pattem of distribution of ICC is constant throughout the
colon, showing no regional variation, and is consistent with a role in the control
of colonic motility.

778 Anti-Endomysium, Anti-Reticulin and Anti-Jejunum
Type Antibody Testing on Human Appendix

I. Korponav-Szab6, J. B. Kovacs, E. T6r6k, M. L6rincz, F. Csitary. Heim Pal
Children's Hospital, Budapest, Hungary
Primates tissues seem to be important for the specificity of IgA type anti-
endomysium (EmA), anti-reticulin (ARA) and anti-jejunum (JeA) antibody
determinations in gluten-sensitive enteropathy (GSE). Substrate availability is,
however, a frequent problem.
Methods: Frozen sections were made from appendices surgically removed

because of the suspicion of acute appendicitis, but found to be histologically
normal. Sera of 300 non IgA-deficient gluten-sensitive patients (107 coeliac
disease verified by challenge, 121 flat mucosa and 72 dermatitis herpetiformis
(DH) and sera of 127 disease controls were tested by indirect immunfluo-
rescence (IF) with IgA-staining. Conventional assays for EmA, ARA and JeA
were carried out on monkey oesophagus, human liver/kidney and jejunum
respectively.

Results: Positive reaction on appendix (APP+) is composed of stainings of
the endomysium, reticulin network and tunica propria fibers, each correspond-
ing to the standard EmA, ARA and JeA pattem.

APP+ EmA+ JeA+ ARA+

Gluten-enteropathy:
Verified CD (n = 107) 100% 100% 100% 98.8%
Flat mucosa (n = 121) 99.2% 99.2% 99.2% 94.9%
DH (n = 72) 94.4% 94.4% 94.4% 86.6%

Non coeliac disease - controls:
Flat mucosa (n = 15) 0% 0% 0% 0%
Normal mucosa (n = 112) 0% 0% 0% 0%

Absorption studies resulted in fading of all components of APP+, irrespective
of the fact whether oesophagus, liver or jejunum had been used.

Conclusions: human appendix IF assay is a suitable and simple altemative
to conventional EmA, JeA, ARA determinations of comparable specificity and
sensitivity yielding all the three results in the same procedure.

177 I NK1- and NK2-Receptor Gene Expression during
TNB-lnduced Colitis in Rats

D. Renzi, A. Calabro', C. Panerai, M. Tramontana 1, S. Evangelista',
C. Surrenti. GI Unit, Dept. of Clin. Pathophysiology, University of Florence,
Italy; 1 Malesci Pharmaceuticals, Florence, Italy

Increasing evidence indicates that Substance P (SP) and neurokinin A (NKA)
are involved in the regulation of several intestinal functions, including absorp-
tion/secretion, motility, and immune function. Due to the multiplicity of effects,
they have been implicated in the pathogenesis of inflammatory bowel dis-
eases. SP and NKA effects on target cells are mediated by specific receptors,
NK, and NK2: while SP appears to preferentially activate NK, receptors, NKA
activates NK2 receptors. In this study we examined the spatiotemporal pattem
of NK1 and NK2 receptor gene expression during TNB-induced colitis in rats.
Methods: colitis was induced by intracolonic administration of 0.25 ml of TNB
(120 mg/ml) in 50% ethanol. Groups of 5 rats were sacrificed at each of the
following time points: 0, 3, 6,15, 24,72 h, 1, 2 and 4 weeks after TNB adminis-
tration. NK, and NK2 gene expression was analyzed on frozen sections by in
situ hybridization with 35S-labeled anti-sense and sense RNA probes and the

autoradiographic signal was quantified by an image analysis system. Results:
moderate NK, and NK2 receptor gene expression was found in the normal rat
colon; however, while NK2 receptor gene expression was localized to smooth
muscle cells of the muscularis mucosae and circular muscle, NK, receptors
were found to be expressed in the circular muscle and cells of myenteric
plexus ganglia. De novo expression of both NK1 and NK2 receptor mRNA was
observed during the acute phase of TNB colitis in mesenchymal cells around
dilated submucosal vessels; in contrast, expression in smooth muscle cells of
the muscularis mucosae and propria was clearly down-regulated, starting as
early as 3 h after TNB and reaching a nadir at 24-72 h. Tachykinin receptor
gene expression gradually retumed to normal thereafter. We were not able to
identify any specific signal on epithelial cells, probably due to the very low, if
any, basal expression and to the extensive necrosis of the mucosa following
TNB administration. Conclusions: our findings suggest that reduced NK1 and
NK2 receptor gene expression may play some role in the progressive colonic
dilatation commonly observed during the acute phase of TNB-induced colitis.

78 Rectal Mucosal EGF Receptor Tyrosine Kinase (EGF-R
tyr-k) Activity and Tyrosine Protein Phosphorylation are
Increased in Patients with Adenomatous Polyps (a.p.),
Ulcerative Colitis (u.c.) and Colon Cancer (c.c.)

E. Malecka-Panas, J. Tureaud, P.R Liberski, A.RN. Majumdar. Dept Digest.
Tract Dis. & Metab Disord., Med School, Lodz, Poland, Wayne St Univ, USA
Tyrosine kinase (tyr-k) and a number of growth factors, like EGF and TGF-
alpha are known to stimulate G.I. tract proliferation. In humans increased
colonic mucosal proliferative activity has been observed in a.p., u.c. and
c.c. The aim of the presented study was to determine the differencies of
proliferative pattems and their correlation in patients with a.p., u.c., and c.c.,
as reflected by colonic mucosal EGF-R tyr-k, tyrosine protein phosphorylation
and PCNA immunoreactivity.
The study population comprised 40 patients, aged 36-76 years (mean 58),

in which 10 had a.p., 10 - u.c. in remission phase, 10 c.c. and 10 were healthy
controls. 6-8 rectal mucosal biopsy specimen were obtained at 10 cm from
anal verge and at least 10cm from any macroscopical mucosal changes during
sigmoidoscopy. EGF-R tyr-k was increased in colonic mucosa by 35.2% - in
patients with a.p., by 40.6% - in patients with u.c. and by 123% in patients
with c.c. Tyrosine phosphorylation of several mucosal proteins (e.g. Mr of 55,
100, 155 and 170) in patients with a.p. and u.c. was 2-3 fold increased and in
patients with c.c 5-6 fold increased, when compared to corresponding control
levels. Expansion of proliferative zone towards crypt surface and significant
increase (p < 0.01) of PCNA mean labeling indices were observed in patients
with a.p., u.c. and c.c. as regards to the control group. Significant correlation
between EGF-R tyr-k activity and PCNA Ll values (p < 0.001) was observed
within examined group of patients.

Increased values of EGF-R tyr-k activity in overmentioned groups of patients
may suggest, that tyrosine phosphorylation is involved in colon carcinogenesis.

E7811 Human Gallbladder Mucin is also Biosynthesized in the
Human Colon, But Not in the Small Intestine

B.J.W. Van Klinken, H.A. Buller, J. Dekker, A.W.C. Einerhand. Pediatric
Gastroenterology & Nutrition, Academic Medical Center, Amsterdam, The
Netherlands

Purpose: Inflammatory bowel disease is thought to be associated with alter-
ations in colonic mucins, which form the most important structural components
of mucus. Nine human mucin genes, named MUC1-4, 5A/C, 5B and MUC6-
8, have been identified. Besides the mucins of which the genes have been
cloned at least one other mucin has been reported: Human Gallbladder Mucin
(HGBM), that was originally identified in the human gallbladder [1]. HGBM is
also expressed in LS174T cells, a human colon adenocarcinoma cell line [2],
suggesting that it may also be expressed in the human colon. Therefore, we
studied the biosynthesis of HGBM along the longitudinal axis of the human
intestine.

Methods: To analyze mucin biosynthesis, biopsies of the human gallblad-
der, duodenum, jejunum, colon ascendens, transverse colon and sigmoid
were pulse-labeled with [35S]methionine/cysteine or [35S]sulfate and chase-
incubated with complete medium. The biopsies were obtained from healthy
tissues. Biopsies and culture media were homogenized and mucins were
immunoprecipitated from the homogenates using antibodies raised HGBM
(anti-HGBM), which were shown to recognize the unique termini of HGBM [1].
This was followed by analysis on reducing SDS-PAGE and fluorography.

Results: HGBM precursors were immunoprecipitated from homogenates of
human gallbladder, colon ascendens, transverse colon and sigmoid, but not
from the duodenum or jejunum. HGBM precursors were detectable at about
470 kDa on SDS-PAGE similar to the molecular mass of HGBM precursors
reported by Klomp and co-workers [1]. In pulse-chase analyses of human
colon ascendens and sigmoid, mature HGBM was secreted into the medium
and was detected at about 600 kDa on SDS-PAGE. Very similar biosynthesis
of mature HGBM in the human gallbladder was previously reported [1].

Conclusions: Apart from expression in the human gallbladder, HGBM pre-
cursors are detectable specifically in the human colon suggesting that this
mucin may have a specific function in the large intestine. In addition, mature
HGBM was also detected in the colon and secreted. Based on the respective
molecular masses of their precursors, HGBM is not identical to MUC1-4,
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MUC5A/C, MUC6 or MUC7 [2]. Therefore, HGBM may be identical to MUC5B
or MUC8, or may constitute a novel mucin.

[1] Klomp et al., Biochem. J. 1994;304:737-744
[2] Van Klinken et al. Glycoconjugate J. 1996, in press.

Sodium Channels are Present in the Upper Crypt but
Not the Crypt Base in the Distal Colon of the
Glucocorticoid-Treated Rat

G.M. Fraser, Y. Niv, M. Steriin, D. Ecke, M. Bleich, R. Greger, B. Schwartz.
Dept. Gastroenterology, Beilinson Medical Center, Clinical Biochemistry Unit,
Soroka Medical Center, Israel; Dept. Physiology, Freiburg University,
Germany

Sodium channels are induced in the rat distal colon by short-term corticosteroid
treatment. It has been proposed that these channels are confined to luminal
cells whereas chloride secretion is a property of crypt base cells. We used
three methods to map the distribution of Na channels along the crypt-lumen
axis.

Methods. Five colonocyte populations (Cl-C5) from lumen to crypt base
were prepared by Ca2+ chelation (EDTA). Whole crypts were prepared using a

modification of this method. Amiloride-sensitive 22Na+ uptake (ie Na+ channel
activity) was determined in vesicles from each cell population using a K+
diffusion gradient. Similariy 22Na+ uptake by whole cells was performed on
pooled luminal and crypt colonocytes. A whole-cell patch clamp technique was
used to measure membrane conductance (Gm) and voltage (Vm) in luminal,
mid-crypt and crypt-base colonocytes during changes in Na+ concentration or
with 10 micromolar amiloride.

Results. Glucocorticoid-naive rats showed no evidence of electrogenic Na+
transport. Amiloride inhibited 22Na+ uptake in vesicles by 60%, 40%, 17%,
11% and 0% in colonocyte populations Cl-C5 respectively. In whole cells,
amiloride-sensitive 22 Na+ uptake was 20 pmoles Na+/mg protein in the luminal
cell population and absent in crypt-base colonocytes. Whole cell recordings
of Vm showed hyperpolarization and decrease in Gm when bath Na+ was
removed or amiloride was added indicating that Na+ channel activity was
inhibited. The effect was maximal in luminal cells, absent in crypt-base cells
and intermediate in the mid-crypt. Conclusion. Using 3 different methods we
have shown that glucocorticoid-induced Na+ channel activity in rat distal colon
exhibits a gradient with absent activity in the crypt and maximal activity at the
luminal surface. This distribution may have implications for theories of cellular
maturation along the crypt-lumen axis.

E Human Colonocytes from Endoscopical Biopsies:
Isolation, Biochemical Characterization, and
Expression of Human Stress Proteins

G. Pedersen, J. Hendel, B. Giese, T. Saermark, J. Brynskov. Dept. Medical
Gastroenterology C, Heriev University Hospital, DK-2730, Denmark

Purpose: Biochemical and biological characterization of normal human colonic
epithelial cells has been difficult due to lack of suitable methods for culture
of epithelial cells from biopsy material. Therefore, colonic crypts isolated from
surgically removed bowel or cancer cell lines have been widely used to
study colonocyte functions in vitro. We present here a simple method for the
isolation of human colonic epithelial cells isolated from routine biopsies, and
demonstrate that these cells metabolize butyrate and express human stress
proteins, HSP 60 and 70.

Methods: Human biopsies obtained by routine diagnostic colonoscopy were
treated with EGTA/EDTA and/or enzymes to separate the epithelial cells from
the connective tissue. The cells isolated were grown for 1-3 days and the
number of cells surviving was monitored by methyl tetrazoleum (MTT) test
and DNA quantitation. Colonocyte metabolism of butyrate and glucose was
quantitated by '4CO2 liberation. The expression of HSP 60 and 70 was
measured by PCR and immunoelectrophoresis.

Results: Electron microscopy showed that cells with the typical features
of colonic epithelial cells could be isolated from a small number of biopsies
(n = 2-4, 5-20 mg of tissue). Enzymes and thiols were not necessary and
appear harmful to the cells. The cells were viable for at least 3 days as
judged from MTT and DNA measurements and were able to incorporate
radiolabelled aminoacids and sugars into proteins. The butyrate metabolism
had a Km-value of 0.6 mM. The cells also metabolized glucose. The cells
expressed heat chock proteins, HSP 60 and 70 as judged by PCR as well as
electrophoretic immunoblotting.

Conclusion: The experiments show that these primary cultures allow the
study of human colonic epithelial functions in vitro. The possibility to establish
primary cultures of colonocytes from patients undergoing routine endoscopy
may be most valuable in the study of inflammatory bowel diseases.

Butyrate Transport in Rat Colonic Apical Membrane
Vesicles

0. Schr6der, J. Stein, W.F. Caspary. Division of Gastroenterology, 11.
Department of Internal Medicine, Johann Wolfgang Goethe-University,
Frankfurt, Gerrnany

Background: In order to study the specifity of the luminal butyrate-HCO3-
antiporter, the inhibitory potency of several SCFA, their mercapto- and bro-

moanalogues and anion-channel blockers on the 14C-butyrate influx from rat
colonic apical membrane vesicles has been determined.

Methods: Apical membrane vesicles (AMV) of the rat colonocytes were
prepared by a discontinous sucrose gradient after isolation of membrane caps.
Quality of the membrane preparations was proven by several functional and
structural parameters. 14C-butyrate uptake was measured by rapid filtration
technique.

Results: Preloading of AMV with HCO3 or butyrate stimulated 14C-butyrate
uptake and resulted in transient accumulation. HCO3-stimulated butyrate up-
take showed an apparent Km of 44.7 i 5.9 mmol/l and a vmax of 33.2 +
2.7 nmol x mg protein-1 x 3 sec-'. Intravesicular butyrate uptake was sub-
stantially inhibited by addition of 20 mmol/l of acetate (41.4%), propionate
(52.4%), butyrate (39.3%) and 3-mercaptopropionate (43.0%), whereas ad-
dition of 20 mmol/l of formate, hexanoate, heptanoate, valerate, isovalerate,
2-bromopropionate, 4-bromobutyrate or 1 mmol/l of DIDS and SITS did not
alter uptake. 3-mercaptopropionate had a competitive inhibitory effect on bu-
tyrate uptake with a binding constant following inhibition of 6.25 ± 0.87 mmol/l
and a vmax(i) of 5.82 + 1.01 nmol x mg protein-' x 3 sec- .

Conclusion: Rat colonic luminal butyrate-HCO3-antiport is mediated by a
low affinity transport system, which is specific for unbranched SCFA with a
chain length from 2 to 4 carbon atoms and 3-mercaptopropionate.

Sulphydryl Blocker Induced Rat Colitis is Ameliorated
by Intravenous (IV) Injection of Antibody to Colonic
Surfactant-Like Particle (C-SLP)

R. Eliakim, D. Rachmilewitz, F. Karmeli, P. Cohen 1, D.H. Alpers. Department
of Medicine, Jerusalem, Israel; 1 Department of Pathology, Jerusalem, Israel;
St. Louis, MO, U.S.A.

We recently charactenzed a model of expermental colitis induced by iodoac-
etamide (IA), a sulphydryl blocker, and accompanied by increased leukotriene
(LT), prostaglandin E (PGE) and nitric oxide (NO) generation. We also isolated
and characterized rat C-SLP and produced its specific antibody (C-SLPAb).
The aim of this study was to evaluate the role of C-SLP in IA colitis.

Colitis was induced in male Sprague-Dawley rats by intracolonic adminis-
tration of 0.1 ml 3% IA. C-SLPAb, SP-A-Ab or control serum (0.3 ml) was
injected IV 48 hours prior to, at, or 24 hours after damage induction, colons
isolated, rinsed with saline, damage assessed, 10 cm segment weighed and
tissue processed for microscopy and colonic mucosal NO synthase (NOS)
activity measured.

Intracolonic IA resulted in extensive macroscopic and microscopic damage,
increased colonic weight and NOS activity. C-SLPAb significantly decreased
macroscopic damage by > 70% when given prior to, or concomitantly with IA,
as well as macroscopic damage and colonic weight, without affecting NOS
activity. Antibody to SP-A, a specific SLP protein, had no protective effect on
damage, nor did injection of C-SLPAb 24 hours after damage induction.

Treatment No. Lesion Weight NOS
(mm2) (g/10 cm) (nmoVg/min)

None 20 None 0.60 ± 0.02 2.00 ± 0.13
IA 21 460±83* 1.4±0.1* 6.6± 1.1*
IA + control serum 6 664 ± 141* 1.7 ± 0.2* 5.7 ± 0.4*
IA + C-SLPAb (48 h pre) 13 136± 56** 1.17± 0.08** N.D.
IA + C-SLPAb 11 104 ± 37** 1.10 ± 0.05** 6.8 ± 0.4
IA + SP-A-Ab 6 576± 196* 1.57 ± 1.87* N.D.
* < 0.05 vs. control; ** < 0.05 vs. IA.

IA-induced colitis is ameliorated by IV injection of C-SLPAb by a mechanism
yet unknown but probably not via NOS activity.

E786 IEffect of a Sigma Ligand, Igmesine, on Intestinal
Hypersecretion Induced by Prostaglandin E2 in Man

G. Shi 1, S. Bruley des Varannes 1, J. Geneve2, C. Roze3, J.P. Galmiche1.
1 Center for Research in Human Nutrition, Nantes, Paris, France; 2 Institut de
Recherche Jouveinal, Fresnes, Paris, France; 3 INSERM U4 10, Paris, France

Endogenous peptides like PYY and NPY exhibit an antisecretory effect in
experimental models probably through neuronal sigma sites. Igmesine is a
new sigma ligand that was shown to be active in animal models of diarrhea
without affecting intestinal motility.
Aim of the study: To assess the effect of two doses (25 and 200 mg) of igme-

sine, a sigma ligand, on intestinal hypersecretion induced by prostaglandin E2
(PGE2) in man.
Methods: 2 groups of 8 healthy volunteers participated in this placebo-

controlled randomized double-blind crossover study: 8 received igmesine 25
mg and placebo, 8 received igmesine 200 mg and placebo during 2 different
sessions. At each session, the experimental procedure was as follows: on the
first day, a triple lumen tube was placed into the jejunum. On the following two
days, 2 intestinal perfusion sessions were performed, 24 hours apart, each
according to the following sequence: oral intake of igmesine (8 subjects: 25
mg, 8 subjects: 200 mg) or placebo at tO, intraluminal perfusion (10 mVmin)
of an isotonic solution from tO to t90 min and then perfusion of a solution
containing PGE2 (Prostine E2R, 5 ,umoVI) from t90 to t270 min. The intestinal
fluid was continuously collected at the proximal and distal tips of the catheter
to assess the movements of water and electrolytes in the intestinal segment
being studied (30 cm), PEG being used as marker.
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Results: Although inactive at 25 mg dose (data not shown), igmesine 200
mg strongly reduced the secretory flow of water and electrolytes during the
PGE2 perfusion (Table, m ± s.e.m., * p < 0.05, ANOVA).

H20
(mVh)

Placebo 285 ± 63
Igmesine 200 *35 27

Na+
(mmoVh)
39:±:8
*5+8

K+
(mmoVh)

2.0±0.3

*1.0±0.3

ci-

(mmoVh)
32+7
*3+7

HCO3-
(mmoVh)

7±1

*2±1

ANOVA for repeated measures over time showed that the effect of igmesine
200 mg was maintained during the PGE2 perfusion. No side effect related to
igmesine was reported.

Conclusion: This study shows for the first time in man the intestinal antise-
cretory effect of a sigma ligand, suggesting the potential interest of this new
pharmacological class as a therapeutic tool.

17871 Distribution of CEAIFASJFAS-Ligand/Tunel in Normal
and Ulcerative Colitis Colon

M. lwamoto1, K. Makiyama1, S. Izumi 2, T. Koji2, S. Kohno1, P.K. Nakane2.
1 Dept. of Int. Med. (II), Nagasaki Univ. Sch. of Med., Nagasaki, Japan;
2 Depts. of Histology and Cell Biology, Nagasaki Univ. Sch. of Med.,
Nagasaki, Japan

The luminal epithelial cells of colon are positive for Fas antigen (Fas) and Fas-
ligand (Fas-L) on their baso-lateral surfaces, contain TUNEL positive nucleus
and undergo apoptosis. The apical surface of these cells are also positive for
carcinoembryonic antigen (CEA), a maker of terminally differentiated colonic
epithelial cells. Our finding that the Fas/Fas-LtTUNEL associated epithelial
cells were found in the crypt of active ulcerative colitis (UC) prompted us to
investigate whether CEA is also associated with these cells.

Portions of biopsies of normal colon and that of colon of active UC were
fixed in 10% formalin and processed using a routine histology procedure. The
breaks in nuclear DNA were detected by TUNEL method. Fas and Fas-L were
localized using rabbit antisera against an extra-cellular domain of Fas and
an intra-cellular domain of Fas-L as the first antibody, respectively. For the
localization of CEA using CEA, mouse monoclonal anti-human CEA as the
first antibody.
The CEA was limited to the apical surface of the luminal surface epithelial

cells of normal colon. Whereas, in the UC colon, CEA was at the apical surface
of the luminal and crypt epithelial cells. The distribution of the CEA positive cells
coincided with that of cells with apoptotic markers, namely Fas/Fas-L/TUNEL.
The coincidental expression of CEA on cells with various apoptosis markers

suggest that the cells undergoing apoptosis in the crypts of UC colon are fully
differentiated and the hastened differentiation of epithelial cells in UC colon
maybe a cause of apoptosis.

E788 ICorrections of Postoperative Incontinence in Children
by Penna's Operation

V.N. Grona, A.A. Muzalev. Donetsk State Medical University, Illicha avenue
16, Donetsk, 340003, Ukraine

Introduction. Unsatisfactory functional results following operative treatment of
anorectal defects constitute 30%/o-50%.

Materials and methods. Correction of postoperative incontinence was made
in 20 patients (8 boys and 12 giris). All the children had been operated on
previously by various techniques for anorectal defects and ensueing compli-
cations. Out of 20 patients 8 children were operated twice, 4 - trice. A scarry
deformity of the anorectal area was revealed in all the children, out of them 5
patients showed anterior ectopy of the rectum with empairment of the entrance
to the vagina, the posterior wall of the distal third of the vagina was destroyed.
Rectal tenesmus in all the patients decreased sharply or was apsend.
When choosing a technique of surgical correction of postoperative inconti-

nence we prefered Penna's operation wich allowed to form a locking apparatus
from the remaining elements of the pubo-perineal loop and the extemal sphinc-
ter of the rectum. 1 to 1.5 month prior to the operation all the children had been
applied suspended two-trunc colostoma. If the patients had previously under-
gone abdomino-perineal proctoplastics, they were applied transversostoma (8
patients); and sigmostoma after perineal proctoplasty (12 patients).

Soft profilactic bougerage of the rectum was begun at 15 days, transrectal
electrostimulation of the sphincter apparatus muscles was carried out 3 to 4
weeks later. Temporary colostoma was closed 1.5 to months following Penna's
operation.

Results. 18 patients were followed up from 6 months to 5 years. Good
results were received in 10 patients, satisfactory - 7 patients. unsatisfactory
- one patient. Underdevelopment of the sacrococcygeal portion of the spine
was the major reason of the unsatisfactory result in the study.

Conclusion. We consider Penna's operation in this category of patients to
be the operation of choice.

E789 Overlapping Sphincteroplasty for Anal Incontinence
G. Rotondano, P. Esposito, L. Pellecchia, A. Novi, G. Romano. Department
of General Surgery and Organ Transplantation, University of Naples
*Federico ll", School of Medicine, Naples, Italy

Surgical correction of anal incontinence is best suited to those patients with

traumatic disruption of the sphincter ring. Such damage may result from
obstetric as well as iatrogenic injuries or, less frequently, road accidents or
sexual abuse. Surgical repair by wrap-over technique has been shown to
restore satisfactory function in most cases. The present study intended to
assess clinical and functional results of overlapping sphincteroplasty.
From 1991 to 1995, a total of 40 repairs were performed in 39 severely

incontinent patients (17 M, 22 F; mean age 34 + 11 years, range 23-52).
Preoperative and postoperative assessment included anal manometry, en-
dosonography and electromyography. Mean follow-up was 23 months (range
5-54). Statistical analysis was performed using the Wilcoxon signed rank test.
Aetiology of anal incontinence is shown in the table.

Etiology N. patients Percent
Obstetric injury* 16 41%
Previous anorectal surgery 21 53.8%
Road accident 2 5.2%
Total 39 100%

*2 patients with associated recto-vaginal fistula

Endosonography was able to preoperatively reveal 36/39 external anal
sphincter defects with a 92% correlation with surgery. Overall, 36 patients
were clinically improved by surgery with 30 (78%) regaining normal con-
tinence and 6 (14.4%) showing fair function. Only one patient received a
temporary colostomy. Septic complications occurred in 7 cases (18%). The
procedure failed in three patients (7.6%) who were then submitted either to
a re-do sphincteroplasty or to an electrically stimulated graciloplasty. All of
them are totally continent after their salvage procedure. Endosonography is
useful in mapping the anal sphincters and plan the best type of operation.
Overlapping sphincteroplasty is the procedure of choice in case of traumatic
anal incontinence. Dynamic graciloplasty can be offered to highly selected
patients in whom previously attempted conventional repairs had failed.

M793 Balloon Expulsion Test and Perineometry as a
Screening Test in Diagnosing Anismus

C.I. Sohn, P.L. Rhee, J. Kim, K.C. Koh, S.W. Paik, J.C. Rhee. Division of
Gastroenterology, Samsung Medical Center, Seoul, Korea

Purpose: The aim of this study is to investigate the role of balloon expulsion
test and perineometry as a screening test in diagnosing defication disorder.

Method: The inclusion criteria was defication disorder patients on Rome cri-
teria, that is excessive straining on more than 25% of occasions and sensation
of incomplete evacuation on more than 25% of occasions. All the patients were
diagnosed the cause of defication disorder through balloon expulsion test in
left lateral decubitus position and sitting position, perineometry, colon transit
time, deficogram including ejection fraction of defication, anorectal manometry
and sigmoidoscopy to rule out organic disease. 10 asymptomatic persons
were also examined as a normal control.

Result: Among 60 defication disorder patients, anismus was (56%), de-
scending perineum syndrome (7%), rectocele (3%), rectal intussuception
(1%), conbined disorder (7%) and normal pelvic function (25%). The weight
that was needed to expel balloon in left lateral decubitus position in anismus
patients was significantly higher than normal control (average 767 gm:330 gm,
p < 0.05). The time that was needed to expel balloon in sitting position was
significantly longer than normal control (average 5.6 min:2 min, p < 0.05).
Perineal movement in anismus patients was significantly shorter than normal
control (average 0.7 cm:11.3 cm, p < 0.05). The weight that was needed to
expel balloon in left lateral decubitus position in anismus patients was inversely
related to ejection fraction on deficogram.

Conclusion: Balloon expulsion test and perineometry are good screening
test in the diagnosis of defication disorder.

[94 Visceral Sensitivity and Systemic Autonomous
Responses to Rectal Distension in Healthy Volunteers

M.B. Jacobsen, S. Spetalen, S. Blomhoff, M. Vatn. Rikshospitalet, University
of Oslo, Norway
Visceral sensitivity is claimed to be changed in IBS patients. In 18 healthy,
female volunteers (19-57 years) we assessed retest reliability and normal
values for rectal visceral perception by a computerised barostat (Synectics,
Sweden) and sympathetic, and parasympathetic responses to rectal disten-
sion. Unchanged position of the barostat balloon was secured by concomitant
anal pressure registrations and the pressure values for feeling of gas, urge to
defecate and discomfort were registered by a randomised, double staircase
inflation procedure in phasic distension mode with 1 mmHg steps lasting 20
seconds with 30 seconds intervals. The intrarectal pressure reported to cause
discomfort was repeated as a singular inflation at the end of the study. Heart
rate variability (HRV) and skin conductance (SC) were recorded throughout
the study. Influence of posture changes were measured by positioning the
subjects towards an adjustable plate which could be tilted in 5 degrees in-
tervals. The whole protocol was repeated after two days. First feeling of gas
was at (mean + SD) 11.8 + 5.4 mmHg, urge to defecate at 13.5 + 6.0 and
discomfort at 29.3 ± 10.1 mmHg. 95% confidence interval for discomfort in
healthy females is 20.2-38.8 mm Hg and for compliance 7.5-11.9 mVmmHg.

Correlation coefficients (c.c.) (Pearson) forthese parameters were 0.89, 0.91
and 0.79 respectively. Student T-test showed no differences and coefficients
of variation were 0.24, 0.20, and 0.24 respectively. Following exposure to
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the discomfort threshold skin conductance increased 0.4 ± 0.5 ,uS compared
to baseline at a latency of 4.6 ± 2.0 sec. The c.c. (test-retest) was 0.78.
Basal HRV was 70 ± 92 ms and remained unchanged following induction
of rectal discomfort with a c.c of 0.92. Changes in posture within 30 degree
did not influenced volumes in the balloon at high pressure levels, while large
differences were noted at lower pressures. In conclusion, measurements of
visceral sensitivity and peripheral autonomous responses to rectal discomfort
were performed with high reproducibility.

X___ Dynamic Graciloplasty for Faecal Incontinence: The
One Stage Procedure

J.-L Faucheron, E. Tarla, R Leyman, J.-P. Lefaucheur, R. Parc. Centre de
Chirurgie Digestive, H6pital Saint-Antoine, Paris, France

Dynamic graciloplasty is a new surgical option in the treatment of severe faecal
incontinence. If most authors prefer a two-stage procedure (transposition
of the gracilis muscle around the anus and implantation of the electrical
stimulator and intra-muscular electrodes few weeks later), the construction of
the neo-sphincter can be performed by a one stage graciloplasty and implant
procedure. To assess this new technique we report the results of a prospective
study conducted from June 1994 to May 1996.

Eighteen patients (8 women) of mean age 33 years (range 15-62) were
operated on for severe faecal incontinence. The aetiology of incontinence was
anal atresia (n = 8), surgical or obstetrical trauma (n = 6), non-surgical trauma
(n = 3) and spina bifida (n = 1). Four patients had a previous unsuccessfull
Pickrell operation and were operated on in a two-stage procedure. Three
further patients also had a delayed stimulator implantation because of a
perineal operative complication. In all other patients a one-stage dynamic
graciloplasty was performed.
There were no difference between the one-stage procedure (n = 11) and

the two stage procedure (n = 7) with regard to:
* clinical functional result
* manometric results
* surgical complications (sepsis, pain, explant).
The advantages of the one-stage procedure over the two-stage procedure

are: better electrode positioning, less risk to the nerve because it is more
readily identifiable and one surgical act instead of two.

I796 Perianal Bleeding, Pruritus Ani, and the Baboon
Syndrome

H. Rohde, H. Heegewaldt, E. Lohmar, J. Brings, R. Eisebitt.
Gastroenterologic Unit and Institute for Numeric Statistics, Cologne, Germany
Background: Pathogenesis and aetiology of perianal bleeding, itching, pain
and burning are often obscure. Inadequate cleansing (Smith 1982, Alexander-
Williams 1983, Jones 1992) is accused as well as wet wipes (Harrington 1992)
and moist toilet paper (Bruynzel 1992).

Methods: We asked two groups of patients by a 41-item-questionnaire
about their daily cleaning habits (shower, bath, moist toilet paper or water
after motions etc.). Those who came for gastroscopy (n = 130) without anal
complaints (G) and patients with a Baboon syndrome (Bs) defined as perianal
lesions caused by overvigorous anal cleansing (n = 182) with bleeding, itching
and buming. The latter had proctological investigation and endoscopy of the
colon. Patients with a Bs were urged to refrain from use of water to clean their
anus. Follow up after four weeks by telephone interview (anal symptoms) and
by haemocult test was performed in those 67 patients with a Bs only and no
lesions at total colonoscopy.

Findings: Remarkable differences were found between the Bs- and the
G-group: many doctors seen because of anal complaints (53% vs 15%), using
a wet face-cloth after motions (40% vs 23%), using water and fingers after
motions (22% vs 8%), washing their anus before sleeping (45% vs 25%), being
treated because of piles (40% vs 20%). At 4-weeks follow up pruritus ani of
Bs-patients had dropped from 45% to 5%, pain from 36% to 3%, haemocult
testing became negative in all patients who changed their cleaning habits but
symptoms and haemocult test remained neariy unchanged when this regimen
was refused (p < 0.001, McNemar).

Conclusion: To find out the cause of perianal bleeding, itching, pain and
burning it is of utmost importance to ask patients about their daily cleaning
habits. In contrast to most gastroenterologist we recommend only dry anal
cleaning to prevent a Baboon syndrome.

Therapeutic Fiber and Bleeding Haemorrhoids
J. Mate, A. G6mez, J.A. Correa, T. Le6n, M. Perez, J.M. Pajares.
Gastroenterology Department, Hospital de la Princesa, Madrid, Spain
Aim: To assess prospectively the effect of fiber additions on intemal bleeding
haemorrhoids and haemorrhoidal prolapse.

Patients and Methods: 50 patients (mean age = 48.3 ± 13 yrs., 29 M/21
F) were referred to our Department for endoscopic study of recurrent rectal
bleeding. All the patients underwent anoscopy before and after treatment to
evaluate a) haemorrhoids bleeding on contact, b) the number of congested
haemorrhoidal cushions and c) the degree of haemorrhoidal prolapse. Exclu-
sion criteria were the presence of coagulation disorders or potentially bleeding
colorectal lesion and the concomitant intake of laxative, anticholinergic or

prokynetic drugs. Patients were randomiced in two groups, 23 in the study
group were treated with 35 g/d of Plantago Ovata and 27 in the control group
with placebo for a 40 day course. Differences in the number of bleeding
episodes, congested haemorrhoidal cushions and degree of prolapse were
analyzed with the Student's test and the Welch Correction. A significance level
of p < 0.05 was accepted.

Results: 1 patient from the study group and 3 from the control group were
excluded. During the first 15 days of treatment, the number of daily bleeding
episodes decreased from 5.2 ± 2.9 to 4.8 ±f- 3.8 in the study group versus 6.7
± 3 to 6.4 ± 3 in the control group (n.s.). The next 15 days it decreased to 3.1
* 2.7 and 5.5 ± 3.2 respectively (p < 0.05). A further reduction to 1.1 ± 1.4
was found after the last 10 days in the study group versus 5.5 -t. 2.9 in the
control group (p < 0.001). The number of congested haemorrhoidal cushions
decreased from 2.5 ± 1 to 1.6 ± 1.2 (p < 0.01) in the study group, without
differences in the control group. No change in the degree of haemorrhoidal
prolapse was observed after treatment in the study group nor in the control
group.

Conclusions: 1) Fiber supplements significantly improved bleeding from in-
temal haemorrhoids; 2) Therapeutic fiber effects are not immediate, appearing
at least after a month of treatment; 3) Fiber does not reduce haemorrhoidal
prolapse but significantly improves congested haemorrhoidal cushions.

799 IMetronidazole Resistance Influences the Efficacy of the
Short-Term Triple Therapies, Involving Metronidazole,
in the Eradication of Helicobacter Pylori (Hp)

S. Georaopoulos 1, S. Karatapanis 1, V. Vretou 2, S. Katranis 1, A. Mentis 3,
V. Artikis 1. 1 Dept. of Gastroenterology of Athens General Hospital "ELPIS",
Athens, Greece; 2 Dept. of Pathology of Athens General Hospital "ELPIS",
Athens Greece; 3 Dept. of Bacteriology of Hellenique Pasteur Intitute, Athens,
Greece

Recent studies have shown that newer, one week, triple therapies, involving
Metronidazole (Met), are highly effective and safe in treating Hp infection.

The aim of our study was to estimate the efficacy of two, one week, triple
therapies, involving Met, on Met sensitive (Met(s)) and Met resistant (Met(R))
Hp strains.

Patients-Methods: Sixty-one patients (aged 19-83 yrs, mean 44.9) with a
positive Hp culture, were randomized in two treatment groups. Group A (n =

32, 22 men, 62.1% smokers) received Omeprazole 20 m bid + Amoxicilline 1
gr bid + Met 500 mg bid for one week. All patients underwent a new endoscopy
4 weeks after the end of treatment to assess eradication of Hp (by CLO-test,
histology and culture). Antibiotic test was performed in all isolated Hp strains.

Results: Eradication of Hp was achieved in 27/32 (84.4%) patients of group
A vs 21/29 (72.4%) of group B (p = NS). The incidence of Met(R) Hp strains
was 12/32 (37.5%) in group Avs 11/29 (27.9%) in group B (p = NS). According
to Met resistance of Hp strains the success rate of both therapies was: Group
A: 20/20 (100%) in Met(S) strains vs 7/12 (58.3%) in Met(R) strains (p < 0.01)
and Group B: 17/18 (94.4%) in Met(s) strains vs 4/11 (36.4%) in Met(R) strains
(p < 0.05).

Conclusion: The response to treatment of patients harbouring Met(R) Hp
strains was significantly lower compared to those with Met(S) strains, in the
Met containing newer, one week, triple therapies. Consequently, their efficacy,
in the treatment of Hp infection, might be negatively influenced in areas with
high (> 35%) incidence of Met Hp resistance.

800 IInfluence of Metronidazole Resistance on the Efficacy
of Two, Short-Term, Triple Therapies Based on
Clarithromycin, in the Eradication of Helicobacter Pylori
(Hp)

S. Georaopoulos 1, S. Karatapanis 1, A. Mentis 3, A. Mylonakis1, V. Vretou 2,
V. Artikis'. 1 Dept. of Gastroenterology of Athens General Hospital "ELPIS",
Athens, Greece;,2 Dept. of Pathology of Athens General Hospital "ELPIS",
Athens, Greece; 3 Dept. of Bacteriology of Hellenique Pasteur Intitute,
Athens, Greece

Recent studies have shown that newer, one week, triple therapies based on
Clarithromycin (CL) are highly effective and safe in treating Hp infection.

The aim of our study was to estimate the influence of metronidazole (Met)
resistance in the Hp eradiation rates achieved by two, one week, triple
regimens that involve either one (CL) or two (CL plus Met) antibiotic agents.

Patients-Methods: 78 patients (aged 19-83 yrs, mean 45.6) with a docu-
mented Hp infection (by CLO-test, histology and culture) were randomized in
two treatment groups: Group A (n = 40, men 27, 62.5% smokers) received
Omeprazole (Ome) 20 mg bid +CL500 mg bid +Metronidazole (Met) 500 mg
bid, for one week. Group B (n = 38, men 24, 61.3% smokers) received Ome
20 mg bid +CL500 mg bid +TBD (De Nol) 120 mg qid, for one week. All
patients underwent a new endoscopy 4 weeks after the end of treatment to
assess eradication of Hp. Antibiotic sensitivity test was performed in cultured
Hp isolates.

Results: Eradication of Hp was achieved in 34/40 (85%) patients of group
A vs 34/38 (89.5%) of group B (p = NS). Culture and antibiotic sensitivity test
revealed 12/32 (37.5%) Met resistant (MetR) Hp strains in group A and 13/32
(40.6%) in group B (p = NS). The response to treatment of patients harbouring
Met(F) strains was significantly lower compared to those with Met(s) strains, in
group A, [7/12 (58.3%) vs 20/20 (100%), p < 0.01]. In contrast, the efficacy of
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group B regimen was comparable in Met(R) and Met(s) strains [12/13 (92.3%)
vs 17/19 (89.5%), p = NS].

Conclusion: The efficacy of the newer, short-term, triple therapy involving
two antibiotics (CL + Met) is probably depended on the incidence of MetR Hp
strains. In areas with low CL resistance of Hp, an altemative mono-antibiotic
triple regimen may be equally effective and well tolerated.

011 Omeprazole Based Dual and Triple Therapies forEradication of Helicobacter Pylori
Ahmet Aydin, Galip Ers6z, Ahmet Musoglu, Muge Tun9y0rek,
Hanefi Qavu§o§lu. Depts. of Gastroenterology and Pathology, Ege University,
Tvrkiye
To investigate the efficacy of various omeprazole (O)/antibiotic combinations
in the eradication of Helicobacter pylori (Hp), duodenal ulcer or non ulcer
dyspepsia patients with Hp infection were allocated to one of the following
treatments:
0 20 mg b.i.d. + amoxicillin (A) 1000 mg b.i.d. for 2 weeks (OA),
0 20 mg b.i.d. + Clarithromycin (C) 500 mg b.i.d. for 2 weeks (OC5WO),
0 20 mg b.i.d. + C 250 mg b.i.d. for 2 weeks (OC250),
0 20 mg b.i.d. + A 1000 mg b.i.d. + C 500 mg b.i.d. for 1 week (OAC5o)
020 mg b.i.d. + A 1000 mg b.i.d. + C 250 mg b.i.d. for 1 week (OAC250).
Endoscopic examinations were performed and six gastric biopsies (2 for

histological examination, and 1 for urease test from both antrum and corpus)
taken before and one month after completion of therapy. Before treatment,
both of the tests were positive for Hp in all cases. Eradication was defined by
negativity of both the diagnostic methods.

Results:

Treatment No. of cases Hp eradication Adverse events
OA 34 22 (64.7%) 2 (5.9%)
0C5o 35 20 (57.1%) 12 (34.3%)
0C250 18 6 (33.3%) 1 (5.6%)
OAC500 30 28 (93.3%) 10 (33.3%)
OAC250 29 27 (93.1%) 3 (10.3%)

Taste perversion was the most common adverse event in cases treated with
CC5oo and OACw (31.4% and 30%, respectively).

Conclusions: 1. One-week OAC regimens achieved significantly higher
eradication rates than two-weeks OA and OC treatments.

2. Eradication rates in one-week OAC regimens were found to be similar
with less adverse events in cases treated with OAC250.

3. One-week OAC250 combination may become the treatment of choice for
eradication of Hp.

18021 Intravenous Omeprazole Plus Antibiotics in
Helicobacter-Related Peptic Ulcer Patients with Major
Stigmata of Recent Hemorrhage - A Preliminary Report
of a Randomized Controlled Trial

C.Y. Chen 1, C.Y. Chen, T.T. Chang, X.Z. Lin. 1 Department of Intemal
Medicine, Chia-Yi Christian Hospital, Taiwan; National Cheng Kung
University Hospital, Taiwan

Aims: Eradication of H pylori significantly reduces the rate of ulcer rebleeding.
Dual therapy with omeprazole and amoxicillin should be considered in all
H pylori-positive patients with ulcer bleeding. The aim of the present study
was to examine the effect of intravenous route of dual therapy in active ulcer
bleeding.
Methods: In a prospective study, one hundred and thirty two patients

with endoscopy documented ulcer bleeding with major stigmata of recent
hemorrhage (active bleeding or non-bleeding visible vessel) were entered.
Endoscopic injection therapy was performed in all patients with a mean
volume of 7.5 mL of 1:10000 epinephrine. One hundred patients (75.5%) with
documented H pylori infection (by rapid urease test and histologic findings)
were randomly assigned to receive 40 mg omeprazole intravenously every
day and ampicillin-sulbactam 750 mg three times daily intravenously for 3
days and 20 mg omeprazole twice daily and 500 mg amoxicillin three times
daily for 11 days (Group A) or 20 mg omeprazole twice daily and 500 mg
amoxicillin three times daily for 2 weeks (Group B). Subsequently, both group
received 20 mg omeprazole daily orally for 4 weeks. Patients underwent a
second endoscopy 3 days later and again at the end of 6 weeks.

Results: Early rebleeding occurred less in Group A. (1/50 or 2% vs 5/50 or
10%, P > 0.05). All these 6 patients were excluded. Disappearance of major
SRH was significantly higher in Group A (45/49 or 91.8%) than in Group B
(32/45 or 71.1%; P > 0.05) at the second endoscopy. H pylori eradication
rates were 89.7% (44/49) in Group A and 77.7% (35/45) in group B. (P>
0.05) Ulcer healing rates were 93.8% (46/49) in Group A and 95.5% (43/45)
in Group B. (P > 0.05)

Conclusions: Intravenous form of dual therapy can be started immediately
in HP-positive ulcer hemorrhage with major SRH. Rapid disappearance of
major SRH and lower early rebleeding rate could be achieved. It can be an
altemative choice for H pylon treatment in acute peptic ulcer bleeding.

803 IRelevance of Metronidazole Resistance in Predicting
Failure of Omeprazole, Clarithromycin and Tinidazole to
Eradicate Helicobacter Pylori

P. Mcavvedi, D.S. Tompkins 1, P.L. Ragunathan , D.M. Chalmers,
A.T.R. Axon. Centre for Digestive Diseases, Leeds General Infirmary, Leeds,
UK; 1 Dept. Public Health Medicine, Leeds, UK
Introduction: Omeprazole 250 mg od/bd, clarithromycin 250 mg bd and tinida-
zole 500 mg bd for 7 days (OCT) is an effective regimen against H pylori but
the effect of metronidazole resistance on this regimen is unclear. Methods:
H pylori positive patients were prescribed OCT and cure of the infection was
assessed by 13C-UBT 5 weeks after therapy. Metronidazole resistance was
determined by the disc diffusion method. Samples were stored at -700C for
re-culture and MIC assessment by E test. Results: 141 H pylori infected pa-
tients were enrolled. The organism was successfully cultured in 119/141 (84%)
cases and the overall eradication rate was 125/141 (89%). The incidence of
metronidazole resistant strains was 121/141 (38%). OCT was successful in
62/69 (90%) patients harbouring fully sensitive strains of H pylon compared
with 42/45 (93%) of patients with strains that were resistant to metronidazole
alone (p = 1.0). MIC was assessed in 23 samples. A cut-off point of> 4 mg/L
to define metronidazole resistance gave eradication rates of 57% in sensitive
and 56% in resistant strains. If the cut-off was re-defined as > 32 mg/L then
eradication rates were 70% in sensitive but only 30% in resistant strains.
Conclusion: The disc diffusion method is not helpful in predicting OCT failure
but the E test may be of value.

804 I Comparison of the Effect of Omeprazole,
Klarithromycin and Metronidazole Combinations in
Different Two Doses for One Week Therapy of
Helicobacter Pylori Infection

A. Doburcali, N. Bagatur, M. Tuncer, F. Ham,ioglu, A. Qelik, S. Goksel',
K. Bal, H. Uzunismail, E. Oktay, i. Dinm. 1 Gastroenterology and Pathology,
Istanbul, Turkey; Departments of Cerrahpa,sa Medical Faculty of Istanbul
University, Istanbul, Turkey
Helicobacter pylori (Hp.) is the principal cause of chronic active gastritis and
duodenal ulcer, and has been linked epidemiologically with the development
of gastric carcinoma. The aim of this study was to evaluate the efficacy and
tolerability of low and high dose short-term triple therapies for cure of Hp
infection. 60 patients with Hp infection (16 with duodenal ulcer disease and
44 with antral gastritis) were divided two groups (30/30) for different cures.
First group was treated with omeprazole 20 mg o.i.d, klarithromycin 250 mg,
b.i.d. and metronidazole 500 mg, b.i.d and second group was treated with
omeprazole 20 mg b.i.d, klarithromycin 500 mg b.i.d. and metronidazole 500
mg b.i.d. for a week. Four weeks after the treatment withdrawal, cure of Hp
infection was evaluated by urease test and histopathologic examination. The
eradication rate of Hp infection was 50% in the first group (18 patients were
reported side effects; methallic taste in 17 and pruritus in one) and 80% in
the second group (24 patients were reported side effects; methallic taste in
24, epigastnc diccomfort and mild nausea in 12 and diarrhea in 3) (p < 0.05).
In conclusion; eradication rate of one week triple theraphy with omeprazole,
klarithromycin and metronidazole combination was increased with high doses
but also side effects were increased with augmented doses.

Therapy Omeprazole 20 mg o.i.d Omeprazole 20 mg b.i.d
Klanthromycin 250 mg b.i.d Klanthromycin 500 mg b.i.d
Metronidazole 500 mg b.i.d Metronidazole 500 mg b.i.d

Mean age 43 (18-70) 47 (18-73)
Male/Female (n) 10/20 12/18
Antral gastritis (n) 30 30
Duodenal ulcer (n) 9 7
Hp. eradication rate (%) 50 80
Side effects (%) 56 80

18051

> 0.05
> 0.05
> 0.05
> 0.05
<0.05
< 0.05

Comparison of Two One-Week Triple Therapy Regimens
in the Eradication Rates of Helicobacter Pylori Infection
with Associated Duodenal Ulcer. A Randomized Study
(Preliminary Results)

M. Forne, J.M. Viver, J.C. Espinos, S. Quintana, A. Salas, J. Garau. Hospital
M. de Terrassa, Barcelona, Spain
Aim: To evaluate the efficacy and tolerability of two one-week triple regimens
in H. pylori eradication and duodenal ulcer healing. Methods: 171 consecutive
patients with duodenal ulcer and proved H. pyloni infection diagnosed by
rapid urease test, histology (2 biopsies from antrum and 2 from the corpus)
and/or culture (2 biopsies from the antrum), were randomized in two short
treatment groups. Group (OCC): patients (84) were given omeprazole 40 mg
bd, clanthromycin 500 mg bd and colloidal bismuth subcitrate (CBS) 120 mg
qd for 7 days. Group (OCA): patients (87) were treated with the same dosage
of omeprazole and clarithromycin plus amoxicillin 1 gr bd for 7 days. No
patient received follow-up treatment. Ulcer healing and H. pylon eradication
were assessed 4 weeks after cessation of therapy. Results: Three patients
2/OCA and 1/OCC group were lost to follow-up. H. pylon was eradicated in
68/83 patients of the OCC group, (81.9%); 95%-Cl: 71%-89% and in 77/85
patients of the OCA group (90.6%); 95%-Cl: 81%-96%. (OCC vs OCA: p =
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0.1). Duodenal ulcer healing was documented in 77/83 (92.8%) patients in the
OCC group and in 80/85 (94%) patients in the OCA group (p = 0.7). Ulcer
healing was more frequently observed in patients cured of H. pylori infection
than in the group of the patients with persisting infection (96.5% vs 73.9%; p
< 0.001). Side effects were infrequent and minor, one patient (OCA) suffered
from slight dizzineses during the last two days of treatment that persisted for
another 7 days, and one patient (OCC) had skin rash (clarithromycin was
stopped on day 5 of therapy). Conclusions: 1. Both one-week regimens were
effective in the eradication of H. pylori and duodenal ulcer healing; 2. They
were well tolerated and their cost is similar.

IHigh Eradication Rate of Helicobacter Pylori (HP) in
Patients Unsuccessfully Treated Previously

M. Tjivras1, V. Balatsos2, M. Tsirantonaki 1, N. Skandalis2,
A. Archimandritis 1. 1 Department of Pathophysiology, Medical School,
University of Athens, Greece; 2 Gastroenterology Section, Laiko Gen Hospital
and Gastroenterology Clinic, Gen State Hospital of Athens, Greece

Aim: To estimate the effectiveness of a new regimen in eradicating HP in
patients with duodenal ulcer (DU) unsuccessfully treated previously by the
"classic" triple (tripotassium dicitratobismuthate (TDB) 120 mg qid, metron-
idazole 500 mg tid, tetracycline 500 mg qid) or dual (omeprazole 20 mg bid,
amoxycilline 500 mg qid) therapy.

Patients and methods: 133 patients (M: 82, F: 51) aged 17-81 years with
endoscopically diagnosed DU (diameter > 5 mm) in whom "classic" triple or
dual therapy failed to eradicate HP.
CLO test was done (at least two pieces from the antrum and the gastric

body) to confirm tha? presence and the "eradication" of HP at the entry and at
least one month after the end of the treatment respectively; in 31 patients, the
presence and the "eradication" of HP was confirmed by histology as well.

Patients were given omeprazole 60 mg (20 mg in the moming and 40 mg
in the evening) plus amoxicillin 2 gr qid for 10 days and subsequently TDB
(De-Nol) 120 mg qid for 6 weeks plus metronidazole 500 mg tid for 10 days.

Results: 124 patients were followed up. Five of them (4%) withdraw because
of side effects (protracted diarrhea, stomatitis, skin rashes). One more patient
presented mild diarrhea for 3 days but continued on the treatment.
HP eradication was confirmed in 113 of 119 patients examined (95%) and

complete ulcer healing was observed in 118 of them.
Conclusion: This regimen seems to be highly effective in eradicating HP

and in healing DU without major side effects.

Cost Savings Using the International Gastro Primary
Care Group (IGPCG) Management Plan

J. Brun, S.A. Brunton, F. Carelli, H. Hasibauer, P. Heyse, H. Maurer,
R O'Connor, W. Peterz, K. ROdy, M.J. Whitaker. Intemational Gastro Primary
Care Group

Upper gastrointestinal (Gl) disorders are common in many countries worid-
wide and the costs of treatment represent a significant proportion of primary
health care budgets. In the UK, for every 20 patients visiting their GP, one will
have upper GI symptoms and therefore, optimal management is important.
The IGPCG has devised an upper GI management plan in the form of a
treatment algorithm which leads GPs logically through the paths of diagnosis
and treatment options. This management plan allocates patients, based on
predominant symptoms to one of the following subcategories: motility disorder
likely, ulcer disease likely or gastro-oesophageal reflux disease (GORD) likely.
A computer model was designed to evaluate whether using the IGPCG

management plan can lead to cost savings in practice. Current upper GI
treatment costs were obtained from Intemational Marketing Statistics (IMS)
Mediplus search of 47,303 patients taken from 728 GPs. Figures for overall
cost per patient and for the different disease subcategories were established
for current practice and the IGPCG management plan.
The overall cost per patient is £98.48 currently, compared to £66 for the

IGPCG algorithm which represents a saving of 30%. For the two upper
GI disease subcategories, motility and ulcer, the IGPCG cost per patient
is considerably lower than currently. The estimated current cost per motility
patient is £130 compared to an IGPCG cost of £54. IGPCG analysis of total
costs including GP time and use of hospital services, revealed that of the three
disease subcategories motility patients had the lowest cost per patient.

In conclusion, using the IGPCG algorithm significantly reduces treatment
costs, particulariy for those patients with an underlying motility disorder who
are treated with prokinetic drugs such as cisapride.

8081 Does Initial Choice of Helicobacter Pylori (Hp)
Treatment Regimen Influence the Recurrence Rate of
Duodenal Ulcer (DU)? A Meta Analysis

J.O. Huang, Y. Chen, J. Wilkinson, R.H. Hunt. McMaster University Medical
Centre, Hamilton, Ontario, Canada

DU has a one year recurrence rate over 60% in untreated patients and 30%
in patients on maintenance therapy (APT 1990;4:283). Studies suggest that
cure of Hp infection reduces DU recurrence. However, data sets are small and
results vary considerably between studies and regimens. We undertook a meta
analysis to evaluate any differences in DU recurrence with respect to Hp status

and the different drug regimens used for DU healing and eradication. Methods:
A fully recursive, Medline search identified 126 articles from 1984 to 1995. 41
met inclusion criteria: i) DU healed by antisecretory drug and antimicrobial(s)
and documented endoscopically; ii) ulcer recurrence diagnosed by endoscopy;
iii) Hp status ascertained by > two methods; iv) adult patients and articles in
English language. Studies were grouped by different regimens, Hp status and
time points following DU healing. Results:

Groups 6 m (%) arms 12 m (%) arms 18 m (%) arms 24 m (%) arms
One 293/476(68)9 221/529(42)19 19/64(30)5 27/100(27)5
Two* 335/435(77)8 479/552 (87)14 33/43(77)2 64/90 (71)3
Three*# 186/199(94)9 767/866 (89) 23 33/38 (87)2 96/119(81)2
Hp+** 345/598 (58)15 244/606 (40)21 24/81 (30)3 37/150(25)4
Hp- 470/495(95)15 957/993(96)28 61/64(95)3 82/89(92)3

No. expressed as No. in remission/No. assessed. m = months; One = CBS/H2RA/PPI; Two
= two-drug regimen; Three = three-drug regimen. *vs one p < 0.001; #vs two p < 0.001;
**vs Hp- p < 0.001 by log rank test, Kaplan-Meier.

Conclusions: Results confirmed DU recurrence in up to 73% untreated
patients after 24 months irrespective of Hp status. Hp eradication significantly
changed DU natural history and reduced recurrence rate to 4% at 12 months
and 8% at 24 months. Three-drug regimens achieved the highest remission
rate over time compared to one and two-drug regimens. DU recurrence
depends on initial drug regimen and Hp status.

809 IEffect of Omeprazole, Clarithromycin and Tinidazole on
the Eradication of Helicobacter Pylori and Healing of
Gastric Ulcer

F. Bazzoli, R.M. Zagari, S. Fossi, P. Pozzato, C. Mwangemi, L. Ricciardiello,
P. Simoni, A. Roda, E. Roda. Cattedra di Gastroenterologia, Universita di
Bologna

Background. Eradication of Helicobacter (H.) pylori is a key factor for the cure
of peptic ulcers. Eradication of H. pylori seems to be more difficult to achieve
in gastric ulcer (GU) patients than in patients with duodenal ulcer (DU) or
gastritis. On the other hand healing rates after conventional treatment with
antisecretory drugs were also reported to be lower in GU than in DU patients.
Recently, we reported the high efficacy of 1 week low-dose triple therapy
with Clarithromycin, Omeprazole and Tinidazole on long-term eradication of
H. pylori infection in patients with non-ulcer dyspepsia and DU. Purpose.
The aim of the present study was to investigate the efficacy of 1 week low-
dose treatment with Clarithromycin, Omeprazole and Tinidazole followed by
3 weeks of Omeprazole in eradicating H. pylon infection and ulcer healing
in patients with GU. Methods. 49 patients (28 males, 21 females; age (yrs)
range 32-71, mean 49) with non-NSAID GU and H. pylori infection received
Omeprazole 20 mg u.i.d. for 4 weeks and, during the first week, a combination
antimicrobial treatment with Clarithromycin 250 mg b.i.d. and Tinidazole 500
mg b.i.d.. H. pylori infection as well as eradication was assessed by histology
(Haematoxylin-Eosin, Giemsa), quick urease test and 13C-Urea Breath Test
(13C-UBT). Upper GI endoscopy with 3 antral and 2 corpus-fundus biopsies
and 1 3C-UBT were performed prior to treatment and at 1, 3 and 6 months after
the end of treatment. The healing rate in patients treated with antimicrobials
was compared to a H. pylori positive, nonNSAID GU historical control group
(no. 53; 31 males; age (yrs) range 30-75, mean 50) previously treated with
Omeprazole 20 mg u.i.d. for 4 weeks, matched by age, sex, history of smoking
and site and size of GU. Results: Only 2 patients complained of moderate
glossitis and transient taste disturbance which cleared up after completing
therapy. At 1 month after the end of treatment, eradication of H. pylori was
obtained in 47/49 patients (95.9%, 95% Cl: 90.3%-100%). Ulcers healed in
46/49 (93.9%, 95% Cl: 87.2%-100%) of the patients treated with antimicrobials
and in 38/53 (71.7%, 95% Cl: 59.6-83.8; p < 0.003) of the omeprazole patients
control group. Follow-up evaluations performed at 3 and 6 months confirmed
H. pylori eradication and persistent healing of GU in the patients treated with
antibiotics. Conclusions: One week low-dose triple therapy with Omeprazole
20 mg u.i.d., Clarithromycin 250 mg b.i.d. and Tinidazole 500 mg b.i.d. is also
highly effective in H. pylori eradication in patients with GU. The GU healing
rates in patients treated with antibiotics and antisecretory drugs are significantly
higher than those reported in patients treated with only antisecretory agents.

E810 Clarithromycin-Based Therapy Failure: What Comes
Next?

J.P. Gisbert, D. Boixeda, C. Martin de Argila, F. Bermejo, A. AI-Mostafa,
C. De la Sema, A. Garcia Plaza. "Ram6n y Cajal" Hospital, Madrid, Spain
Purpose: Recently, eradication therapies containing clarithromycin have been
extensively used and are associated with a high H. pylori eradication rate.
However, it is still to be elucidated how to proceed when these therapies
fail. This topic is of an utmost concern because of the ever increasing
use of claritromycin-based therapies. Therefore, we studied the efficiency of
omeprazol + amoxycillin + metronidazole (OAM) in this situation, to avoid
retreatment with clarithromycin.

Methods: Eleven patients treated unsuccesfully with one-week twice-daily
therapy with omeprazol (20 mg) + clarithromycin (500 mg) + amoxycillin (1 g)
(OCA) received a therapy consisting of omeprazole (20 mg b.i.d.), amoxycillin
(1 g b.i.d.) and metronidazole (500 mg b.i.d.) (OAM) for one week. This same
combination was administered to six patients in whom omeprazol (20 mg
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b.i.d.) plus clarithromycin (500 mg t.i.d.) (OC) had also failed in eradicating H.
pylori. Our previous protocols defined eradication failure as the presence of H.
pylon in biopsies (H & E) or a positive C13-urea breath test. A breath test was
repeated one month after completing therapy in all patients, but endoscopy
(with biopsies) was performed in only ten patients. Compliance was evaluated
by tablet count. Eradication was defined as the absence of H. pylon by breath
test and histology (when available).

Results: H. pylon eradication rates were 36% (4/11) and 83% (5/6) in
groups OCA and OC, respectively (Fisher test, p = 0.088). The distribution of
demographic variables in both groups was: age (44 + 17/54 ± 16 yrs), sex
(82/100% males), and smoking (36/17%), respectively. Compliance of therapy
was complete in all patients. No relevant adverse effects were reported.

Conclusion: These preliminary results suggest that a one-week twice-daily
OAM therapy has a low efficiency in eradicating H. pylon when a previous triple
therapy with clarithromycin and amoxycillin (OCA) has failed. However, if the
results of this study are confirmed, OAM combination could be an alternative
when dual therapy with clarithromycin (OC) has failed.

811 High Dose of Nizatidine in Double Therapy Eradicates
Helicobacter Pylori

L.A. Bancu, S. Bataga, A. Bratu, I. Torok. University County Hospital, Tg.
Mures, Romania

Eradication of Helicobacter pylori (Hp), prevents duodenal ulcer (DU) relapse.
Aim of study: evaluation of a double therapy regimen using high dose of

Nizatidine (Axid) on Hp eradication and DU healing.
Patients and methods: 60 consecutive pts with DU and biopsy proven Hp

infection were randomised to the following therapy regimens:
A: Nizatidine 300 mg b.i.d + Amoxycilline 750 mg b.i.d., 14 days.
B: Colloidal Bismuth Subcitrate (De-Nol) 240 mg b.i.d. one month, +Metron-

idazole 500 mg t.i.d + Amoxycilline 750 mg b.i.d., 14 days.
Endoscopy, Hp status (by rapid urease test and histology) were repeated

two month after cessation of therapy, and side-effects were evaluated.
Results: DU was healed in all pts. Hp was eradicated in 26 pts. (86.66%)

in group A and 27 pts. (90%) in group B. Both cohorts A, and B were formed
by 30 pts. In group A, side-effects were neglectable and pts. compliance very
good.

Conclusion: Nizatidine in high dose associated to Amoxycilline cures Hp
and DU, beside good drug tolerance.

81 j Comparison of Lansoprazole and Omeprazole Against
Gastric HIK-ATPase, H Secretion and Growth of H.
Pylori

A. Gamer, C.S. Goodwin, S.M.A. Bastaki, I. Chandranath, N. Mustafa,
A. Thibodeau 1, J.G. Forte 1. Faculty of Medicine & Health Sciences, United
Arab Emirates University, Al Ain, U.A.E.; 1 Department of Molecular & Cell
Biology, University of Califomia at Berkeley, U.S.A.

Purpose: Lansoprazole (L) is a fluorinated derivative of omeprazole (0) and
rival PPI for treatment of ulcer disease. This study seeks to identify pharma-
cological properties which differentiate these two drugs. Methods: Inhibition of
aminopyrine (AP) accumulation and enzyme recovery were measured in rabbit
gastric glands. Acid output was measured in vivo in rat and guinea pig. MIC
values against H. pylori were determined for ten fresh isolates. Drugs were
incorporated in agar plates, inoculated then incubated in a microaerophylic
atmosphere for 5 days.

Results: There was no significant difference between the IC-50 values for
inhibition of AP accumulation by L (0.53 ± 0.08 ,M) and 0 (0.47 ± 0.08
,uM). Recovery of glands, assessed by AP reaccumulation after treating with
20 mM 2-mercaptoethanol, was also identical. Both L and 0 were more
effective inhibitors of stimulated acid output than basal secretion and both
drugs displayed a similariy sustained duration of action in the rat with inhibition
of acid secretion detectable 24 hr after dosing at 2 mg/kg s.c.
However L (IC-50 1.2 ,umol/kg) was 2.5-times more potent than 0 (IC-50

3.0 ,tmoVkg) measured 2 hr after i.v. injection. This may reflect differences in
pharmacokinetic handling in the rat since the two drugs were of similar potency
in anaesthetized guinea pigs. MICs for L against H. pylori varied between 32
,tg/ml (6 strains) and 64 1£g/ml (3 strains) up to 128 tg/ml (one strain). L was
marginally more effective than 0 against H. pylori but there was considerable
overiap in activity.

Conclusions: L is essentially indistinguishable from 0 as an inhibitor of H+
transport and acid output. Claimed differences in binding to isolated enzyme
would appear to be irrelevant for antisecretory activity and hence clinical effi-
cacy. Potency differences in rat may reflect species specific pharmacokinetic
properties resulting from polyfluorination. While both L and 0 inhibit H. pylori,
relevance of this bactericidal action of PPIs is debatable, particulariy since
they are given as enteric-coated formulations.

813 Short-Term Therapy of Helicobacter Pylori Gastritis
M.M. Dollinger, M. Kroesen, H.C. Dollinger. Department of Intemal Medicine,
University of Ulm, Germany
Aim: The study was designed to compare the efficacy and tolerability of the Al-
Mg-antacid hydrotalcite (HT) and the proton pump inhibitor (PPI) pantoprazole

given in combination with different antibiotics for the eradication of H. pylori
in patients with chronic gastritis and non-ulcer dyspepsia (NUD). The study
also examined the gastritis variables and the correlation between the H. pylori
status and the dyspeptic symptoms.

Methods: Fifty-six patients with positive histology and positive 13C-urea
breath test who were found to have dyspepsia were divided into three groups.
Group A: 11 pts were given two tablets of HT q.d.s. (total neutralization
capacity 111.2 mval/d) and ampicillin 1000 mg b.d. for 10 days. Group B: 20
pts were treated with pantoprazole 40 mg b.d. and ampicillin 1000 mg b.d.
for 10 days. In both groups, metronidazole 500 mg b.d. was given for the
last three days (days 8-10). Group C: 25 pts received pantoprazole 40 mg
b.d. plus clarithromycin 500 mg b.d. and metronidazole 500 mg b.d. for 7
days. Eradication was determined using 13C-UBT one month after the end of
treatment. Differences in the degree and activity of gastritis between initial and
final endoscopies were calculated by Wilcoxon matched pairs test. Symptom
severity was scored by patients visual analogue scales (VAS) and by doctors'
assessment.

Results: H. pylori eradication was achieved in 45% of group A, 70% of group
B, and 96% of group C. Independently of the eradication regimen, cure of
the infection brought a marked reduction in the degree of antral gastritis and
an even greater improvement in the activity, with a resolution of symptoms in
88% of pts.

Conclusion: The results support the causal relation between H. pylori infec-
tion and gastritis. Furthermore, in chronic gastritis, H. pylori seems to play an
important role in the symptoms of NUD. The success of antimicrobial therapy
can be improved by effective control of gastric acid secretion, and the one-
week triple therapy with PPI and two antibiotics not only is well tolerated, but
also has high and similar efficacy in comparison with the eradication regimens
in gastric and duodenal ulcer.

Evaluation of the Combination of Omeprazole and
Azithromycin with or without Metronidazole in
Eradicating Helicobacter Pylori

A. Vcev, A. Vceva, D. Pezerovi6, D. Stimac, M. Rubini6, A. Ivandi6,
B. Dmitrovi6, D. Vukovi6, N. Mi6unovi& Clinical Hospital Osijek Clinical
Hospital Centre Rijeka, Croatia

Purpose: We evaluated the benefit of 7 therapeutic schedules with omepra-
zole (OME) and azithromycin (AZ) with or without metronidazole (ME) for
eradication of Helicobacter pylori.

Methods: Helicobacter pylori status was determined by rapid urease test
and hystology before and 4 weeks or more after therapy. 7 groups of H. pylori
infected patients with peptic ulcer disease were studied. Group 1 (n = 25) and
2 (n = 25) received OME 20 mg/day for 14 days and AZ 500 mg/day for 5
days. Group 2 received and ME 3 x 500 mg/day for 5 days. Group 3, 4, 5, 6
and 7 received OME 40 mg/day for 14 days. Group 3 (n = 16) received AZ
500 mg/day for 5 days. Group 4 (n = 20) received AZ 500 mg/day for 9 days.
Group 5 (n = 20) received AZ 500 mg/day for 9 days and ME 3 x 500 mg/day
for 7 days. Group 6 (n = 19) received AZ 2 x 500 mg for 9 days. Group 7 (n
= 15) received AZ 2 x 500 mg/day for 9 days and ME 3 x 500 mg/day for 7
days. Side effects were recorded in all patients.

Results: The eradication rate in group 1, 2, 3, 4, 5, 6 and 7 was 64%, 72%,
62.5%, 70%, 75%, 73.7% and 86.6%. 21.4% (30/140) patients experienced
minor or mild side effects, none discontinued therapy because of side effects.

Conclusion: We conclude that omeprazole 40 mg/day for 14 days, azithro-
mycin 2 x 500 mg/day for 9 days and metronidazole 3 x 500 mg/day for 7
days is effective treatment for eradication H. pylori infection.

815 Eradication of Helicobacter Pylori Decreases the Rate
of Duodenal Ulcer Recurrence and Rebleeding

G. Macr', S. Milani, E. Surrenti, M.T. Passaleva, G. Ciancio, S. Faenzi,
0. Morelli, M. Romano, A. Calabro, G. Salvadori, C. Surrenti.
Gastroenterology Unit, Department of Clinical Pathophysiology, and
University of Florence, Italy

Background: gastrointestinal hemorrhage is the most frequent complication of
peptic ulcer disease. It has recently been suggested that HP infection may be
a risk factors for the relapse of peptic ulcer and rebleeding. Aim: we evaluated
the effects of HP eradication on the recurrence of bleeding from duodenal
ulcer (DU) in young patients with 46 to 70 months of follow-up. Methods: from
June 90 to June 92, we analyzed 32 pts (all males, mean age 30.2 yrs, range
22-46) with endoscopically proved HP positive bleeding DU. All pts received
Omeprazole (40 mg/day) for 4 wk followed by Colloidal Bismuth (480 mg/day)
for 2 wk associated with Amoxicillin (2 g/day) during the first wk, substituted by
Metronidazole (750 mg/day) during second wk. After 6 wk all pts underwent
upper digestive endoscopy with antral biopsies in order to assess ulcer healing
and HP eradication (Giemsa stainign and rapid urease test). Upper digestive
endoscopy with antral biopsies was performed once a year for 46-70 months.
Results: Ulcer healing was found in 32/32 pts (100%). HP eradication was
obtained in 23/32 pts (71.9%). After 12 months, 2 previously eradicated pts
had been reinfected (8.7%). In the following 24 month, ulcer recurred in 10/11
HP-positive pts (reinfected and eradicated). Rebleeding was noted in 5/11
(45%) HP-positive pts. These pts were treated with omeprazole 40 mg/day
for 4 wk with complete healing. In the following 24-48 month ulcer recurred
in 10/11 pts HP-positive pts. Rebleeding was noted in 7/10 (70%) of them.
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Patients who were not reinfected by HP (21/32) did not show any evidence of
DU relapse during follow-up. Thus, the rate of rebleeding episodes along the
period of the follow-up was significantly lower in pts with long term eradication
of HP, in comparison with those who did not. Conclusion: long term eradication
of HP can decrease the rate of DU recurrence and rebleeding.

Triple Therapy (Omeprazol + Amoxicillin +
Clarithromycin) for Helicobacter Pylori Eradication in
Patients with Peptic Ulcer. No Difference between Six or
Twelve Days

C. Hermida, J.A. Moreno, P. Carpintero, J.M. Mateos, R. GaGravalos,
J.M. Pajares. Servicio de Medicina Digestiva, Hospital Universitario de La
Pnncesa, Universidad Autonoma de Madnd, Spain

Intro: Modem therapies for eradication of Helicobacter pylon try to be more
effective and to achieve better compliance being shorter and cheaper. Some
seven-days regimens with omeprazole, amoxicillin and clanthromycin have
proved high eradication rates. In Spain available packaging of both antibiotics
used carries 12 capsules in. If we use 7 days regimens we need double
number of packages and lots of pills are wasted.
Aim: To ascertain the efficacy of a triple therapy with omeprazole, amoxicillin

and clarithromycin for Helicobacter pylori eradication in regimens of 6 and 12
days.

Patients and Methods: We conducted a clinical trial to eradicate Helicobacter
pylori infection in patients with peptic ulcer. 132 consecutive patients (80 M/52
F, mean age: 49.7, range: 19-84) submitted to upper digestive tract endoscopy
because symptoms of dyspepsia, were included in the study. Diagnosis of
Helicobacter pylori infection was achieved when, at least, two of the following
tests were positive: histologic examination of antral biopsy specimens in frozen
tissue sections on H-E and Giemsa, rapid urease test (Jatrox-test) and C13
urea breath test. Triple therapy consisting in omeprazole 20 mg/bid, amoxicillin
1 g/bid and clarithromycin 500 mg/bid was given to patients at the time of
diagnosis. Duration of treatment was non-randomly assigned for 6 and 12
days. Control of eradication was assessed by C13 urea breath test after 6
weeks of finishing treatment. Statistical analysis was performed using x2 test
with Yates correction.

Results: Eradication rates in the different groups are:

6 days 81.7% (67/82)
12 days 86% (4350)

No statistical difference of eradication was found between both regimens (6
vs 12 days). Costs of the 2 regimens were 85 and 170 $, respectively for 6
and 12 days.

Conclusions: 1. Triple therapy (omeprazol + amoxicillin + clarithromycin) in
a short course of 6 days is so effective for eradicating Helicobacter pylori in
peptic ulcer than a 12 days therapy. 2. Cost-effectiveness for a 6 days regimen
is excellent.

817 I Eradication of H. Pylori Infection in Peptic Ulcers with
Four Different Drug Regimens

M. Katicic, V. Presecki, M. Marusic, M. Prskalo, M. Ticak, B. Sabaric,
V. Colic-Cvrije, B. Papa, S. Naumovski-Mihalic, M. Dominis, S. Kalenic,
S. Dzebro. Clinical Hospital Merkur, Medical School, University of Zagreb,
Zagreb, Croatia

Aim: Four different therapeutic regimens for H. pylorn eradication were com-
pared in patients with gastric (GU) and duodenal ulcer (DU).

Methods: 70 GU (M/F 36/34, mean age 57) and 153 DU patients (M/F 90/63,
mean age 49) who were positive for H. pylon underwent endoscopy, urease
test, histology and serology at the beginning of the study and 4 weeks after
the end of the treatment. They were randomly assigned to four treatments
groups: A) Omeprazole 20 mg b.d., Amoxicillin 1 g b.d. for 14 days (n = 57),
B) Omeprazole 20 mg b.d., Amoxicillin 1 g b.d. for 14 days, metronidazole
500 b.d. for 10 days (n = 63), C) Omeprazole 20 mg b.d., Amoxicillin 1 g b.d.,
Clarithromycin 500 mg b.d. for 7 days (n = 48), D) Omeprazole 20 mg b.d.,
Amoxicillin 1 g b.d., Clarithromycin 500 mg b.d. for 14 days (n = 52).

Results:

Th-groups No. patients Eradic;
Tot. GU DU Tot.

Group A 57 23 34 42
Group B 63 17 46 63
Group C 48 20 28 83*
Group D 52 17 35 92*

*p < 0.05, C and D in comparison with A and B

at. (%)
GU DU
52 35
71 61
80 86
91 93

Healing (%)
Tot. GU DU
81 83 80
86 82 87
94 95 93
98 95 100

819 Helicobacter Pylori Eradication with Dual and Triple
Therapy: A Cost-Effectiveness Analysis

S. Viergutz1, P. Malfertheiner2, G. Gatz3, M. Schlander3. 1 gmi, Munich,
Germany; 2 University of Magdeburg, Germany;3 Byk Gulden
Pharmaceuticals, Konstanz, Germany

Purpose: Helicobacterpylori (H. pylori) is broadly accepted as a major prereq-
uisite for the development of peptic ulcer disease and its elimination prevents
ulcer relapse in the vast majority of patients. This health economic study com-
pares the cost-effectiveness of two extensively tested treatment schemata: a
14 days dual therapy with a proton pump inhibitor (PPI) and amoxycillin, which
produced variable cure rates and a 7 days short term triple therapy (i.e. a PPI
and two antibiotics), which resulted in very high cure rates.

Methods: Possible therapy courses for H. pylorncure were implemented by
a decision tree model. The probabilities for the use of a particular course
of treatment were determined by a survey of 100 office-based specialists in
Germany. The underiying eradication and ulcer relapse rates were analysed
by literature research and subsequent meta-analysis. For the analysis, direct
costs (medication, diagnostics and consultations with the physicians) were
considered.

Results: Taking only the medication costs into account, the daily costs
of triple therapy were higher than those of dual therapy. However, the total
medication costs of triple therapy were 34% lower than those of dual therapy.
Carrying out a cost-effectiveness analysis, from the point of the German
healthcare system, the total costs per year for a patient with successful H.
pylori eradication therapy were DEM 1082 with dual and only DEM 657 with
triple therapy. The robustness of this result was validated by several sensitivity
analyses concerning the medication costs (price range) and the eradication
rates (confidence intervals).

Conclusion: This health economic analysis showed that triple therapy is not
only more effective but also more efficient than dual therapy.

820 What Is the Best Rescue Therapy for Omeprazole Plus
Amoxicillin?

C.Y. Chen1, C.Y. Chen, T.T. Chang, X.Z. Lin. 1 Department of Intemal
Medicine, Chia-Yi Christian Hospital, Taiwan; National Cheng Kung
University Hospital, Taiwan

Introduction: Helicobacter pylori infection has change the natural course of
peptic ulcer disease. Dual therapy with omeprazole and amoxicillin was
the most popular therapy in the treatment of Helicobacter infection. Better
compliance, few side effect and rapid disappearance of ulcer symptoms made
it become the first line anti-HP therapy. However, variable success rate was
results.

Patients and Methods: 425 patients with endoscopically documented peptic
ulcer and positive H pylori infection were included. The definition of positive H
pylori infection consisted of both positive CLO test and histological examina-
tion. Everyone received Omeprazole 20 mg bid and amoxicillin 500 mg tid for
14 days. Ranitidine 150 mg bid was given for 4 weeks. Repeat endoscopy was
done to look for ulcer healing and H pylori eradication. The eradication rate of
dual therapy was 76%. There were 102 patients who failed in initial H pylori
eradication. We made randomization into three group: group A (36 patients):
omeprazole 20 mg bid and amooxicillin 500 tid for 14 days, group B (33 pa-
tients): De-Nol 300 mg qid, amoxicillin 500 mg qid, metronidazole 500 mg qid
for 14 days; group C (33 patients): omeprazole 20 mg bid, clarithromycin 250
mg bid, metronidazole 500 mg bid for 7 days. Repeat endoscopic examination
with 4 biopsy (2 antrum and 2 body) for H pylori eradication was done 4 weeks
after anti-Hp therapy.

Results: Total eradication rate of H pylori in the second line therapy was
81.3% (83/102), including group A: 63.8% (23/36), group B: 90.9% (30/33),
and group C: 90.9% (30/33). We further classified the eradication rate into the
subgroup according to CLO < 1 hour (I), and CLO > 1 hour (Ii):

CLO < 1 hour CLO> 1 hour Total

Group A 12/22 (52.1%) 11/14 (78.5%) 23/36 (63.8%)
Group B 16/18 (88.8%) 14/15 (93.3%) 30/33 (90.9%)
Group C 15/17 (88.2%) 15/16 (93.7%) 30/33 (90.9%)

43/57 (75.4%) 40/45 (88.0%) 83/102 (81.3%)

We found that triple therapy and PPI, carithromycin, metronidazole got
better HP eradication than high dose dual therapy. (P < 0.05) There was no
significant difference in the H pylori eradication in subclassification into CLO
< 1 hour or CLO> hour in rescue therapy.

Conclusion: New and traditional triple therapy both were good regimens for
rescue of initial failure of dual therapy. Bacterial urease activity seemed not
influence the H pylori eradication in the second line rescue therapy.

E821 Three-Day Octreotide-Assisted Helicobacter Pylori
Triple Eradication Therapy. Six Month Follow-Up

S.D. Ladas1, H. Malamou-Lada 2, G. Economou 1, p. Tassios1, S.A. Raptis 1.
1 Gastroenterology Unit, Second Department of Intemal Medicine,
Evangelismos Hospital, Athens University, Greece;2 Microbiology
Department, Penteli Children's Hospital, Athens, Greece

Purpose. Orally administered antibiotics for H. pylori eradication therapy
exert their effect by local diffusion into the gastric mucosa. However, gastric

18161

Conclusion: Combination Omeprazole + Amoxicillin had a low efficacy in the
eradication of H. pylori. Two weeks Omeprazole + Amoxicillin + Clarthromycin
therapy is the most effective, but one week of the same regimen is effective
enough, simple and relatively well tolerated.

91 93
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emptying reduces antibiotic-mucosa contact time. We tested the hypothesis
that a three-day H. Pylori trple eradication therapy with concurrent octreotide
administration may potentiate antibiotic effect by delaying gastric emptying.

Methods. 26 symptomatic H. pylori-positive patients with active duodenal (n
= 20) or gastric (n = 6) ulcer participated in this pilot study. All patients received
a three-day course of octreotide (0.1 ,tg subcutaneously t.d.s.), amoxycillin and
metronidazole (500 mg orally q.d.s.) and colloid bismuth subsitrate (CBS) (240
mg b.d). CBS treatment was continued for another four days. Endoscopy with
antral biopsies for CLO-test, culture and crush tissue smears were performed
on admission to the study, at 4, 8 weeks and six months post-treatment.

Results. 24/26 (92.3%) ulcers were completely healed at 4 weeks and
remained healed at 8 weeks. All 24 patients with a healed ulcer became
H. pylori negative at 4 weeks. The eradication rate at 8 weeks was 88.5%
(23/26). All 24 patients remain asymptomatic at 6 months. In 19/24 patients
who accepted to have endoscopy at six months, ulcers remained healed, but
the H. Pylori eradication rate dropped to 68.4% (13/19).

Conclusion. Our results show that a three-day octreotide-assisted H. pylori
eradication triple therapy is highly effective, to maintain a peptic ulcer in
remission at six-month follow-up.

What Is the Optimal Method of H. Pylori Eradication in
Patients Chronically Treated with Non-steroid
Antyinflammatory Drugs?

H. Kordecki, R. Kosik, P. Milkiewicz. Dept. of Gastroenterology M. Curie
Hospital, Szczecin, Poland

Wide use of non-steroid antyinflammatory drugs (NSAID) markedly increased
the frequency of gastric and duodenal mucosal lesions. It is suggested that
eradication of H. pylori (H.p.) in persons with some mucosal changes being
protractedly treated with NSAID is more optimal and cheaper method in
comparison with those continually taking prostaglandins (e.g. misoprostol).

The aim of our study was to estimate the relapse rate of mucosal lesions
10 months after the end of therapy in persons chronically taking NSAID.
Eradication of H.p. was carried out in the majority of patients. The remaining
patients were treated wit H-2 blockers only.

Material and methods: Endoscopic examinations were performed (EVIS 100
- Olympus equipment) in 150 patients receiving chronically NSAID. In 107 per-
sons (71 %) taking NSAID leasions were found: 87 patients stomach erosions,
61 stomach ulcers, 75 duodenal erosions and 53 duodenal ulcers. Thirty-two
were diagnosed to have multiple ulceration and erosions. In 75 (70%) out of
this group H.p. infection was disclosed (rapid urease test and microscopical
examination). However negative results were detected in 32 patients (34%).
Patients who had mucosal lesions in stomach or/and duodenum were treated
by one of these four methods:

1. ranitidine only (R)
2. colloidal bismuth with amoxicillin and metronidazole (CB + A + M)
3. omeprazole with amoxicillin and metronidazole (0 + A + M)
4. omeprazole with clarithromycin and tinidazole (0 + C + T)
Results:

Treatment No of One month after therapy Ten months after therapy
pat. healings rate eradication rate healings rate eradication rate

R 12 6 (50%) 2 (17%) 2 (17%) 0 (0%)
CB+A+M 25 19 (76%) 16 64%) 9 (36%) 7 (28%)
O+A+ M 26 24 (92%) 24 92%) 24 (92%) 3 (88%)
O+C+T 12 11 (92%) 12(100%) 12(100%) 12(100%)

Conclusions:1. The best method resulting in long-term-healing and eradica-
tion of H.p. was the treatment with 0 + C + T.

2. The therapy with H-2 blockers is ineffectiv in H.p. positive patients
protractedly taking NSAID.

8 Triple Therapy with Omeprazole, Clarithromycin and
Amoxicillin for Cure of Helicobacter Pylori Infection

S.P. Chen, B. Lian, S.H. Wen. Dept. of Gastroenterology, Peking Union
Medical College Hospital, Beijing, China

The aim of this clinical study is to determine the eradication rate of Helicobacter
pylori (Hp) infection using omeprazole 20 mg twice daily, clarithromycin 500
mg twice daily and amoxicillin 1000 mg twice daily for one or two weeks, in
comparison with colloidal bismuth subcitrate 240 mg twice daily, amoxicillin
1000 mg twice daily and metronidazole 400 mg twice daily for two weeks. 168
patients with Hp associated chronic gastritis or duodenal ulcer were allocated
to three therapeutic groups: Group (N = 55) and Group II (N = 57) were
treated with triple therapy of omeprazole, clarithromycin and amoxicillin for
one week and two weeks respectively, and Group Ill (N = 56) was treated with
bismuth triple therapy for two weeks. The Hp status was determined by rapid
urease test and histology of Warthin-Starry stain.
The eradication rates in group 1, Group II and Group Ill were 89.2%, 94.8%

and 71.4% respectively. The eradication rates of both Group and Group II
were significantly higher than that of Group Ill (P < 0.05). There were no
statistical significant difference in the eradication rate between Group and
Group II. The incidence of side effects in Group IlIl (49.6%) was signicantly
higher than that in Group (19.3%) and Group 11 (25.8%). There were two
patients withdrawn due to side effects during bismuth triple therapy.
Our results showed that triple therapy with omeprazole, clarithromycin and

amoxicillin is more effective and better tolerated than the bismuth triple therapy
in the treatment of H. pylori infection.

8 Comparison of Different Drug Regimens for
Helicobacter Pylori Eradication

S.M. Kamal, M.A. Sakr, A. Hafez, M. Salah, H. Kosha. Departments of
Tropical Medicine, Microbiology and Pathology, Ain Shams University, Cairo,
Egypt
Background: Helicobacter pylori (HP) has a worid wide distribution, however in
Egypt the incidence of infection rises to over 80% in young adults. Eradication
of HP from the forgut has been sought using multiple agents in the form
of dual or triple therapy regimens. No treatment schedule is yet considered
ideal either due to limited access of antimicrobial agents or the organisms
resistance especially to imidazoles.
Aim: To compare the efficacy and side effects of four alternative triple therapy

regimens.
Patients and Methods: One hundred patients with endoscopically proven

upper gastrointestinal lesions 35% duodenal ulcer and 28% gastric ulcer, 22%
antral gastritis, 15% duodenitis, who are also positive to H.P. by histological
biopsies stained by Gienisa, CLO test and serology. Histopathological as-
sessment was done to all patients prior initiation of therapy. Patients were
randomized into groups according to the following drug combinations: Group
(1): (n = 25) Ranitidine 300 mg + Amoxicillin (AMO) 500 mg t.d.s. + Metron-
idazole 4 x 250 mg. Group (2): (n = 25) Ranitidine 300 mg + AMO 500 mg
t.d.s. + Tinidazole 500 mg B.d. Group (3): (n = 25) Omeprazole (Omp) 40 mg
+ AMO 500 mg t.d.s. + Met 4 x 250 mg. Group (4): (n = 25) Omp 40 mg +
AMO 500 mg t.d.s. + Tinidazole 500 mg B.d. Antimicrobials were given for 2
weeks and anti secretory drugs were given for 4 weeks. Reassessment was
done 4 weeks after the end of antimicrobial therapy and after 6 months by
endoscopic examination and biopsy. In patients showing failure of adequate
eradication inspite of compliance to treatment, culture of H.P was done using
metronidazole and tinidazole amoxicylline impregnated strips or discs.

Results: Endoscopic evidence of healing was detected in 80% (20/25) of
group 1, 92% (23/25) of group 2, 84% (21/25) of group 3 and 96 (24/25) in
group 4. duodenal ulcer responded in 33 (94.3%) of cases, gastric ulcer in
25 (98.3%), antral gastritis in 19 (86.4%) and duodenitis in 13 (86.7%). The
percentage of H.P eradication was 80%, 92%, 88% and 96% in groups 1, 2,
3, 4 respectively with an overall H.P eradication in 89% of the patients. The
side effects were uncommon (nausea in 5%, diarrhoea in 2% and bitter taste
in 2%). Out of the 11 patients who failed to erradicate H.P., 8 (72.7%) were
resistant to metronidazole, one to amoxycillin and one to tinidazole and no
resistance was detected in the last patients. Relapse rate was 3%.

Conclusion: (1) Omeprazole + Amoxycillin + Tinidazole was the most effec-
tive regimen for eradication of H.P (96%). (2) Triple therapy with H, antagonist
(Rantidine) + Amoxycilline and Tinidazole proved good effectiveness (92%)
and was more economic than Omeprazole triple therapy. (3) Tinidazole was
more effective than metronidazole and was not accompanied with resistance.

825 Helicobacter Pylori Eradication in Gastric Ulcer
Disease: One Year Prospective Multicenter Study

F. Di Mario, G.A. Grasso1, S. Kusstatscher, M. Ferrana, N. Dal B6,
M. Bortolon, G. Tafner2, R. Marin3, A. Caroli4, S. Salandin, M. Cassaro,
M. Rugge, G. Battaglia 1. Padova, Italy; 1 Venezia, Italy, 2 Trento, Italy;3 Dolo,
Italy;4 Montebelluna, Italy
Hp infection plays a different role in the pathofisiology of gastric (GU) and
duodenal ulcer (DU). Since now, few studies are available on GU follow-up
after Hp eradication. Therefore, the aim of this study was to evaluate ulcer
relapse rate after Hp eradication in GU patients. Material and Methods: we
enrolled in a prospective multicenter study 72 consecutive outpatients (mean
age 49; range 26-79, M/F 38/34) referred for Hp positive GU. Hp status was
evaluated by three different tests (histology, CLO test and serology). Study
design: four endoscopies were performed during the follow-up: at baseline, two
months after the end of a triple therapy treatment, at six and twelve months.
Hp eradication was considered successful when both histology and CLO test
resulted negative. Results: Over 72 patients 14 subjects remained Hp positive
after the treatment. One out of the 58 eradicated pts become positive at six
months. Seven GU relapses were observed (5 in Hp- and 2 in Hp+ pts); in
2/5 Hp- pts relapsed, a NSAIDs intake was documented. Conclusions: 1)
Hp eradication in GU is related with a low relapse rate (5/57); 2) Contrary to
the outcome observed in DU pts, only 2/14 Hp+ GU relapsed during a twelve
months follow-up; 3) Almost 50% of GU relapses in Hp- pts are related with
NSAIDs assumption.

[826 One Year Follow-Up after Eradication of H. Pylorn
Infection in Preventing Duodenal Ulcer Bleeding

S. Salandin, N. Dal B6, S.A. Grassi 1, M. Ferrana, S. Kusstatscher,
F. Vianello, A. Pilotto, M. Bortolon, F. Farinati, G. Battaglia2, F. Di Mario.
Padua University, Italy; 1 Marostica, Italy;2 Venice Hospital, Italy
Aim: The study was designed to evaluate the role of Hp infection associated
with NSAIDs intake in duodenal ulcer bleeding. Methods: In an open five years
prospective study (12-24 months) 50 consecutive patients Hp positive (37 M,
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13 F; mean age 56, range 27-68) showing in the last 12 months at least one
episode of bleeding duodenal ulcer, endoscopically documented, were en-
rolled. Eighteen subjects showed an intake of ulcerogenic drugs (NSAIDs+ve)
causally related with bleeding episode. From each patient smoking habit, alco-
hol intake, blood group and family history of peptic ulcer were also recordered.
The Hp status was assessed by means of urease test, hystology and serology.
After an informed consent all patients received an eradication therapy (dual or
triple regimen for 14 days); eradication rate was assessed 2 months after the
end of the treatment as mentioned above. All subjects were followed-up by
endoscopy (every 12 month and at any symptomatic recurrence) and clinical
evaluation every six months. Results: Overall, in 35 out of the 50 patients (70%)
Hp infection was eradicated (12 NSAIDs+ve and 23 NSAIDs-ve). Only one
patient (Hp+ve/Nsaids-ve group) showed a bleeding episode at the fifth month
of follow-up. Seven patients showed ulcer relapse (3 in Hp+ve/NSAIDs+ve
and 4 in Hp+ve/NSAIDs-ve group); no Hp-ve patient relapsed. No statistical
differences were detected in Hp+ve vs Hp-ve subjects as regards clinical
and epidemiological parameters. Conclusions: These preliminary data seem
to confirm the importance of Hp infection eradication in preventing bleeding
duodenal ulcer, both in NSAIDs positive and negative groups.

8 In vitro Evaluation of Helicobacter Pylori Resistance to
Five Antimicrobial Agents in Italy

A. Savio, R. Negrini, S. Di Nocera, A. Paterlini, P. Cesari, G. Franzin,
S. Orsola. FBFHospital, Brescia, Italy
We evaluated the "in vitro' sensitivity to metronidazole, amoxycillin, tetracyclin,
eritromicin and azytromicin of 66 strains of Helicobacter pylori (H. pylori)
isolated from the gastric mucosa of dyspeptic patients.

Susceptibility was determined by disc diffusion on agar plates. 29 patients
(group A) had never been treated for H. pylori infection while 37 patients had
previously received an unsuccessful treatment for the infection: 9 patients
(group B) had been treated whith omeprazole + amoxycillin and 28 patients
(group C) with tinidazole + amoxycillin + colloidal bismuth subcitrate and/or
omeprazole.

All the isolates from group C were found to be resistant to metronidazole.
The natural metronidazole resistance, evaluated in patient without previous
anti-H. pylon treatments containing nitroimidazoles, was around 21% (17%
and 33% in group A and B respectively) and wasn't related to age or sex.
No strains resistant to azytromicin were found. Tetracyclin resistant strains
accounted for 4.5% (0%, 11% and 7% in group A, B and C respectively). The
overall resistance to azytromicin was 15% (9%, 0% and 25% in group A, B
and C). Susceptibility to ertromicin, tested in 15 cases only, always matched
with azytromicin susceptibility.
The occurrence of strains of H. pylori resistant to nitroimidazoles as well as to

macrolides is rather frequent in our geographic area. In our study a resistance
to metronidazole was always found in case of failure of the therapeutic
schedule containing a nitroimidazole: this suggests to avoid further alternative
therapeutic combinations including nitroimidazoles in these cases.

In vitro testing of H. pylori sensitivity seems to be important before embarking
on treatments aimed at eradicating this bactedum. This holds true particularly
in course of therapeutical trials, in case the eradication of this microrganism
is of crucial importance as in low-grade gastric MALT lymphoma, and after a
previous unsuccessful antibacterial treatment.

8 A Second Regimen of Omeprazole (0) Plus Amoxicillin
(A) Increases the Rate of H. Pylori (HP) Eradication in
Patients with Duodenal Ulcer

S. Michopoulos, H. Bouzakis, M. Sotiropoulou 1, I. Vougadiotis, E. Pardalos,
I. Papaspyrou 1, N. Kralios. Gastroenterology Unit; 1 Pathology Unit,
'Alexandral' Univ. Hospital, Athens, Greece

The combination of 0 + A has been proposed as an HP eradication treatment
with controversial efficacy. It has been suggested that pre-treatment with 0
reduces the eradication rate. On the other hand, resistant to A, HP strains
have not yet been identified. The aim of our study was to examine if a second
administration of 0 + A increases significantly the overall success rate of
HP eradication and whether the pre-treatment with 0 or duration of antibiotic
treatment influence these results. Patients and Methods: 149 patients with
duodenal ulcer were enrolled in our study. They have been randomly allocated
in 2 groups and received respectively: Group I: (80 patients) Pre-treatment
with 0 20 mg for 10 days, followed by 0 40 mg + A 2 gr for 10 days and 0
10 mg for 20 days and Group II [controls]: (69 patients) who received both 0
40 mg + A 2 gr from the beginning, subdivided in lla: (29 patients): 0 + A for
10 days plus 0 20 mg for 30 days and lib: (40 patients): 0 + A for 15 days
plus 0 20 mg for 25 days. The patients of group who failed to eradicate HP
were randomly subdivided into Ia: 22 patients who received the same regimen
and Ib: 28 patients who received both 0 + A from the beginning (0 40 mg +
A 2 gr for 10 days plus 0 20 mg for 30 days). The HP eradication has been
estimated by histology (2 antral + 2 fundic biopsies) 4-6 weeks after the end
of each treatment. Stat: Chi-square Results: 20% (Cl: 11-29) of group (75
patients) and 37% (Cl: 24-49%) of group 11 (63 patients) eradicated HP after
the first treatment p < 0.05 (11 drop out). Additionally 12/22 patients of group
la and 12/28 of group lb eradicated HP after the second attempt of 0 + A (NS)
[10 drop out]. There was no difference between lIa and lib. The subgroup
lib was significantly different from group (p < 0.05). Conclusions: 1) The

simultaneous administration of OM + A for 15 days has the best eradication
rate, but remains low (37%). 2) The readministration of 0 + A has a substantial
additional success rate, irrespectively of pre-treatment with 0.

829 Cimetidine and Amoxicillin - Clavulanic Acid for Ulcer
Disease with Helicobacter and Herpes Simplex Virus

N.A. Vinogradov, M.A. Vinogradova, R.R. Gazizova. Hospital No 3, Moscow,
Bashkir Medical University, Ufa, Russia

Purpose: To evaluate the cimetidine and amoxicillinclavulanic acid made by
Smith Kline Beecham (Tagamet and Augmentin respectively) for cases of
peptic ulcer. To assess the influence of infection with Herpes Simplex virus
(HSV) on ulcer disease.

Patients and methods: 55 patients aged 18-80, illness duration 1-20 years:
26 stomach ulcer (SU), 26 duodenal ulcer (DU), 3 with SU and DU at
once. Concomitant reflux-esophagitis - 22, cronic pancreatitis - 18. Bleeding
(Forrest I-Il) - 8 cases, when cimetidine was used i.v. 200 mg every 6
hours till hemostasis and then orally 800 mg per day alike the peptic ulcer
exacerbation dose. Three comparable randomized groups: the 1st (n = 20)
received cimetidine as monotherapy, the 2nd (n = 20) - cimetidine with
Augmentin 375 mg 3 times a day for 10 days, the 3rd (n = 15) cimetidine with
the triple therapy (bismut subcitrate, metronidazole, ampicillin). Helicobacter
pylori (HP) was isolated by histological or cytological methods. The presence
of HSV in the mucosa biopsy specimens was verified by fluorescein-iso-thio-
cyanate-linked HSV-antibodies.

Results: Ulcer healing was sooner in the 2nd versus the 3rd group, and was
the letest in the 1st. HP elimination occurred in 18 of the 2nd and in 12 patients
of the 3rd group Cimetidine caused esophagitis and pancreatitis remission.
The most resistant to therapy ulcers were characterized by laboratory evidence
of HP and HSV simultaneous presence in the mucosa.

Conclusion: Cimetidine and amoxicillin-clavulanic acid combined therapy
is an advisable regimen for peptic ulcer with HP. HSV must cause immuno-
suppression with subseguent mucosa restitution depression and HP-infection
aggravation.

E830 Local Immune Response on Helicobacter Pylori
Associated Gastric Ulcer before and after Eradication
Treatment

R. G. Gravalos, A. Terres, M. F. Bermeio, J.A. Moreno, J.M. Mateos,
J.M. Pajares. Gastroenterology Department, Hospital de la Princesa, Madrid,
Spain
The development of peptic ulcer is associated with the presence of Helicobac-
ter pylori (HP). The Aim of this study was to determinate the phenotype,
distribution, and expression of immunological phenotype markers and anti-
genic recognition molecules (HLA class and 11) in the gastric mucosa of
gastric ulcer patients before and after the eradication treatment.

Methods: Immunoperoxidase staining was performed in frozen cryostate
sections from antrum gastric biopsies of 15 patients with HP associated
gastric ulcer before and after eradication of the bacteria. Controls included
mucosa from no infected healthy donors. Gastric biopsies were obtained
through upper endoscopy, and status HP was determined by rapid ureasa
test, 13C-urea breath test and histological examination. Sections were stained
with the following monoclonal antibodies: anti-CD2, anti-CD4, anti-CD8, anti-
CD11b, anti HLA-DR and W6/32.

Results: Before treatment intraepythelial lymphocytes (IEL) and lamina
propia T cells were CD8+ while CD4+ cells were predominant in follicles. Most
of them, CD8+ and CD4+ cells expressed the activation marker CD2+. CD11 b
expresion was high and numerous cells expressing this marker infiltrate
the lamina propia. HLA-DR expression by epithelial cells was noticeable.
After treatment the infiltration of mononuclear cells remain very similar to
pretreatment status but expression by the epithelium was also noticed.

Conclusion: Helicobacter pylori eradication in patients affected of gastric
ulcer does not affect the mononuclear infiltration in the mucosal lamina propia.
However, a noticeable decrease of neutrophilic-macrofagic infiltration can be
observed in that location after eradication.

E8311 Decrease of Mucosal Interleukin 8 Contents in Patients
with Helicobacter Pylori-Gastritis after Successful
Eradication

T. Fuiino, H. Kuwayama, M. Tachibana, M. Fukuyo, Y. Shijo, K. Chishima,
N. Shimoyama, Y. Katayama, K. Kitazawa, K. Kawauchi, T. Saito, H. Mori.
Department of Medicine, Dai-Ni University Hospital, Tokyo Women's Medical
College, Tokyo
Although the precise pathogenesis is not known, infection of Helicobacter pylori
(H. pylon) causes mucosal inflammation of the stomach, leading to persistent
chronic active gastritis. Gastric mucosal inflammation is characterized by
neutrophil accumulation with abundant release of a number of cytokines
including interleukin 8. In the present study we assessed mucosal interleukin
8 content before and after H. pylon eradication with special reference to
histologic gastritis. Sixty gastritis patients with H. pylon infection was enrolled
in this study. Four biopsies were taken each from antrum and gastric body.
Three biopsies were processed for histology, culture, and rapid urease test
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respectively. Remaining one was homogenized and stored at -800C for later
measurement of mucosal interleukin 8 (IL-8) content. IL-8 and protein were
measured by EIA and Bio-Rad respectively. Endoscopy with biopsy sampling
was made at least 4 weeks after dual H. pylon eradication therapy, consisting
metronidazole 250 mg and amoxicillin 250 mg t.i.d. for 14 days. When any of
the above 3 tests positive it was considered H. py/on-positive. Only when all
3 tests were negative, it was considered as being H. pylon-negative. Results
of IL-8 were summarized in the following table (pg/mg).

Eradication outcome IL8 Before Tx IL8 After Tx
Success 397.190 : 51.804 49.547 ± 12.094*
Failure 470.643 ± 60.483 395.618 ± 80.239

*Significant difference from Tx failure group.

Conclusion: Gastric mucosal content of IL8 was significantly decreased after
successful eradication of H. pylon which was well correlated with improvement
of histologic gastritis.

832 Usefulness of Symptomatological Pattern in Predicting
the Outcome of Dyspeptic Patients after Hp
Eradication: A Prospective Six Months Study

A. Buda, M. Bortolon, S. Salandin, N. Dal B6, S. Kusstatscher, G. Laino,
G. Leandro 1, G. Battaglia 2, F. Vianello, M. Cassaro, M. Rugge, F. Di Mario.
Padua, (BA) Italy; 2 Venice, (BA) Italy; 1 Castellana Grotte (BA) Italy

The usefulness of H.p. eradication in NUD is still controversial. For a better
evaluation of dyspeptic patients which could have an improvement of their
symptoms after eradication, they were subdivided in three groups: A: ulcer-
like; B: dismotility-like; C: reflux-like. Methods: 119 H.p. positive subjects (61
M; mean age 51.5; range 25-76) entered an open, prospective controlled
study. All underwent different treatment schedules with either Amoxicillin or
Clarithromycin plus Metronidazole and Omeprazole for one week. Endoscopy:
at baseline and two months after the end of therapy (T2); 7 gastric biopsies
were taken from gastric antrum and body to assess Hp status by histology
(Giemsa, Warthin Starry, immunohistochemistry) and rapid urease test (CLO
test). All pts remained untreated for a six months follow-up period (T6). Results:
Overall, 86/119 (74.5%) pts were cured and 96% showed a disappearance
of gastritis activity at T2. Eradication rate in the 3 groups was 79.3% group
A; 68.3% group B; 75.8% group C). Overall, 45% of eradicated subjects
and 22% of not-eradicated were asymptomatic at T2, 31% and 6.2% at
T6, respectively. Subdividing the pts according with their symptomatological
pattem, the percentages were as follows: Group A: T2 = 60.9%; T6 = 65.2%
Group B: T2 = 36.5%; T6 = 7.4% Group C T2 = 43.5%; T6 = 39.2% (p = 0.001).
Conclusions: 1) Overall, 44.8% and 31% of dyspeptic pts were symptom-free
2 and 6 months after a successful H.p eradication therapy, respectively. 2)
Higher asymptomatic rate was obtained in the ulcer-like group (60.9% at T2,
unchanged at T6); 3) The disappearance of gastritis activity was confirmed in
96% of cured patients.

E833 IEffect of Eradication of Helicobacter Pylori on Gastric
Histology and Gastric Function Parameters in Gastric
Ulcer

G. Maconi, P. Parente, M. Lazzaroni, 0. Sangaletti, M. Minguzzi,
S. Bargiggia, L. Vago 1, G. Bianchi Porro. Department of Gastroenterology, L.
Sacco Hospital, Milan, Italy: 1 Department of Pathology, L. Sacco Hospital,
Milan, Italy
Aim. The evolution of gastritis and the behaviour of serum gastrin and pepsino-
gen (Pgl) levels and gastric emptying of solids were studied in 16 consecutive
patients (11 males; mean age: 54.5 + 9.1 yrs) with H. pylori (Hp) positive,
uncomplicated, non-NSAIDS related gastric ulcer (GU) over a follow-up of
three months after eradicating therapy.

Patients and methods. Gastritis score was assessed according to the
Sydney System on antral and corpal biopsies before the treatment consisting
of omeprazole 40 mg a day for 1 month and amoxicillin 1 g three times daily
for 14 days, and 3 months after ulcer healing. In addition a series of functional
tests including basal and meal-stimulated serum gastrin concentration, serum
Pgl levels and an evaluation of gastric emptying of solids by means of serial
ultrasonographic measurement of gastric antrum area were performed at the
same intervals.

Results. Double therapy for Hp resulted in successful eradication in 8 of
16 patients. In Hp-eradicated pts mean activity and inflammatory scores of
gastritis in antrum and corpus significantly fell after 3 months. No significant
changes of mean gastritis scores were observed in the case and control group
conceming intestinal metaplasia and atrophy both in the antrum and corpus.
In contrast, pts with persistent Hp infection showed a significant worsening
of gastritis activity in the corpus after treatment. In Hp eradicated patients
the means of integrated gastrin response to meal [(AUC pg/mi/h): 23428 ±
5727 vs 17623 ± 3993], but not fasting gastrin concentration [(pg/mI) 67.7 ±
14.4 vs 59.6 ± 11.9)], fell significantly during the follow-up and also serum
Pg levels significantly decreased as compared to baseline [(ng/l) 95.0 ±
27.8 vs 79.7 ± 32.3]. In contrast fasting and maximal antral area and gastric
emptying remained unchanged over time. In the control group, no significant
modifications of any of the above mentioned parameters were observed during
the follow-up.

Conclusion. Our findings suggest that, as already shown in duodenal ulcer
pts, Hp eradication significantly reduces gastric activity, but not atrophy and
intestinal metaplasia, in GU pts as well. In addition, gastrin and Pg I relase,
but not gastric emptying are significantly modified in the short-run by Hp
eradication

Gastric Mucosa Nucleolar Organiser Regions (AgNORs)
and Helicobacter Pylori Infection: Impact of Eradication

T. Rokkas, C. Liatsos, A. Lazaris, D. Tabakopoulos, E. Panagou,
A. Karameris. Gastroenterology Unit and Histopathology Laboratory 401
Army General Hospital, Athens, Greece

Despite the fact that the association of Helicobacter pylori (H. pylori) with
an increased risk of gastric cancer has been well-documented, the exact
mechanisms of this association, have not been elucidated.
Aim: The aim of the present prospective study was to contribute to the

exploration of these mechanisms by studing the relationship between H.
pylori infection and the silverstaining nucleolar organiser regions (AgNORs)
in endoscopic biopsies in gastric antrum as it is known that the number of
AgNORs per nucleus has been positively correlated with proliferative rate and
ploidy. To do that we studied a total of 28 H. pylori (+) patients and the results
were compared with 22 endoscopically and histologically normal H. pylori (-)
patients (control group), who were comparable to the H. pylori (+) group for
age and sex. In addition a group of 10 H. pylori (+) patients were examined
before and after successful eradication of H. pylori and normalisation of gastric
histology.

Results: In the H. pylori (+) patients the mean number of AgNORs per
nucleus was 5.43 ± 0.18 (SEM) and was significantly higher than the respective
number in the control group (3.27 ± 0.13, p = 0.001). In patients studied before
and after H. pylori successful eradication the corresponding numbers were
5.50 ± 0.31 and 3.20 ± 0.20 (p = 0.003) and the latter did not differ significantly
from the control group of H. pylori (-) patients.

Conclusions: H. pylori infection alters the replication cycle of gastric mucosa
inducing hyperproliferation and possible ploidy abnormalities. However, it
remains unclear whetherthese alterations are induced directly by the bacterium
or by the gastric inflammation.

8 Evolution of Histologic Lesions of Gastric Mucosa after
Eradication of H. pylori in Duodenal Ulcer Patients. A
Six-Month Follow-Up Study

J.R Gisbert, D. Boixeda, C. Redondo, Ranz F. Hemandez, Martin C. de
Argila, C. De la Sema, L. De Rafael. 'Ram6n y Cajal" Hospital, Madrid, Spain

Purpose: To study changes in histologic gastritis at gastric antrum and body
after H. pylori eradication in duodenal ulcer patients, at an early stage and
after six months.

Methods: Seventy-six patients with duodenal ulcer disease were prospec-
tively studied. At endoscopy biopsy specimens were taken from duodenal bulb,
gastric antrum, body and fundus (H&E, Gram stain and culture). A patient was
considered to be H. pylori+ when microbiology or histology demonstrated
colonization in any location. An endoscopy with biopsy samples taken from
antrum and body was performed one month after therapy completion and four
months later. Different therapy regimens were used: amoxycillin/clavulanate
plus omeprazole or ranitidin; classic triple therapy; and omeprazole or ranitidin
alone.

Results: All patients were H. pylori+. Eradication was achieved in 47% (n =
36) of patients. In H. pylorieradicated patients, rates of chronic gastritis/chronic
active gastritis prior to treatment and two and six months later were, respec-
tively: 100/96%; 38/23%; 16/5.6% in gastric antrum. The corresponding values
for gastric body were: 54/38%; 12/12%; 12/5.6%. An histologic improvement,
overall and in the acute inflammatory component, was observed one month
after therapy completion (p < 0.001). Four months later, although histologic
improvement was more marked, differences were not significant compared
with results in the first month. No changes in histologic pattem was observed
when eradication failed.

Conclusion: An improvement in gastric antral and body gastritis was associ-
ated with H. pylori eradication in duodenal ulcer patients. This successful evo-
lution was observed immediately after eradication and confirmed six months
after diagnosis.

Severity of Antral Gastritis in a Group of Duodenal
Ulcer Patients with Cured H. Pylori Infection - One Year
Follow-Up Study

J. Ciok1, J. Dzieniszewski 1, C. Lucer 2. 1 Food and Nutrition Institute, Dept of
Gastroenterology, Warsaw, Poland;2 Provincial Hospital, Dept of Pathology,
Warsaw, Poland

The aim of the study was to evaluate the changes of severity of antral gastritis
during one year observation after H. pylori eradication in the group of patients
with duodenal ulcer.

Material and methods: 40 patients (22 F + 18 M) with duodenal ulcer and
with H. pylori infection were followed up with respect to the evolution of
antral gastritis during one year after healing an ulcer and H. pylori eradication
achieved by 14 days treatment by 40 mg/d omeprasole and 2 g/d amoxicillin.

A147

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.39.S

uppl_3.A
121 on 1 January 1996. D

ow
nloaded from

 

http://gut.bmj.com/


Gut 1996; 39 (Suppl 3)

Endoscopy was done before treatment and repeated at the end of treatment,
4 weeks, 4 months, 8 months and 12 months after treatment. At least two
antral bioptic samples had been taken during every endoscopy. Activity of
gastritis was described according to Sydney classification. Statistical analysis
was performed by Chi-square method.

Results: Severity of antral gastritis during one year observation is presented
on the table. Results are expressed as the percentage of patients.

Degree of Start of the
gastritis treatment

Mild 5%
Moderate 25%
Severe 70%

End of the
treatment

32.5%
40%
27.5%

4
weeks
60%
30%
10%

4
months
55%
37.5%
7.5%

8
months
57.5%
35%
7.5%

12
months
60%
32.5%
7.5%

No one of patients showed the relapse of the ulcer or H. pylon infection.
Conclusions: 1). Patients with cured H. pylon infection showed significant

regression of antral gastritis. 2). The regression of antral gastritis was observed
in the time of treatment and first 4 weeks after the treatment of H. pylon
infection. During later observation the severity of antral gastritis remained
stable.

Erosive Duodenitis and Helicobacter PyloriInfection:
Response to Eradication Therapy with Omeprazole,
Amoxycillin and Clarithromycin

J.P. Gisbert, D. Boixeda, Martin C. de argila, F. Bermejo, C. Redondo, A. San
Roman, Plaza A. Garcia. "Ram6n y Cajal" Hospital, Madrid, Spain
Purpose: To study the prevalence of H. pylori infection in patients with erosive
duodenitis, the associated gastric histologic lesions, and the response to an

eradication therapy with omeprazole and two antibiotics.
Methods: Fifty-five patients with erosive duodenitis were prospectively stud-

ied (mean age 48 ± 16 yrs, 70% males). At endoscopy, biopsies from both
gastric antrum and body were obtained for histologic study (H&E). A C13-urea
breath test was also performed. Omeprazole (0) 20 mg b.i.d. plus two of the
following antibiotics were administered for one week: amoxycillin (A) 1 g b.i.d.,
clarithromycin (C) 500 mg b.i.d., metronidazole (M) 500 mg b.i.d. Endoscopy
(with biopsies) and breath test were repeated 1 month after completing therapy.

Results: All patients were H. pylornpositive (n = 55). Overall, eradication was
obtained in 85% (95% Cl = 74-92%). Eradication rates for different therapies
were: OAC: 94% (29/31); OCM: 85% (11/13); OAM: 64% (7/11) (p < 0.05 when
comparing OAC and OAM). Overall, duodenal erosion healing was obtained in
80% (74-88%). Healing rates for different therapies were: OAC: 87% (27/31);
OCM: 92% (12/13); OAM: 45% (5/11). Both OAC and OCM achieved better
healing rates than OAM (p < 0.05). Duodenal erosion healing was achieved
in 87% (75-94%) of cases with eradication therapy success, while only in
38% (n = 3) when eradication was not achieved (p < 0.01). An histologic
improvement, both in the gastric antrum and body, was demonstrated in H.
pylor-negative patients (p < 0.01). Compliance of therapy was complete in all
patients and no relevant adverse effects were reported.

Conclusion: A high prevalence (100%) of H. pylon infection in patients
with erosive duodenitis was observed. A one-week twice-daily therapy with
omeprazole plus two antibiotics (OAC or ACM) was very effective in H. pylori
eradication, duodenal erosion healing, and resolving associated histologic
gastritis. These observations suggest that erosive duodenitis should be con-

sidered a variant form of duodenal ulcer disease and be treated accordingly,
that is, with H. pylori eradication therapy.

Eradication of H. Pylori Infection in Patients with
Corporal Atrophic Gastritis (CAG): A Consecutive Open
Study

B. Annibale, M. Marignani, M. Paoletti, S. Angeletti, M.R. Aprile1,
G. D'Ambra, C. Bordi 1, G. Delle Fave. Dept Gastroenterology, University "La
Sapienza" Roma, Italy; 1 Dept Pathology, University 'La Sapienza" Parmna,
Italy
CAG is a condition characterized by atrophy of oxyntic mucosa hypo/achlo-
rydria and fasting hypergastrinemia. It has recently been observed that a

significant proportion of CAG patients are Hp infected and that Hp infection is
significantly associated with the development of corporal atrophy in patients
treated long-term with proton pump inhibitors. No studies until now have
been specifically addressed to prospectively investigate in CAG patients, if
it is possible to treat the infection since the lack of acid secretion could
determine less favourable condition to its eradication. Materials and Methods
19 consecutive patients (15 F, 4 M aged 34-72) with Hp positive CAG
(histology, colture, lg G; at least two of these tests positive) were treated for 4
wks with bismuth subsalicilate 240 b.i.d.; amoxicilline 1 g. tid post-prandially
and metronidazole 250 mg tid post-prandially were given during the first 2 wks
of therapy. Endoscopy was again performed after 6 mos, to evaluate Hp status
by histology and colture in antral (n = 5) and body biopsies (n = 8). The gastritis
status was graded according to the Sydney system. Fasting gastrin levels
(pg/mI; specific RIA) and title of IgG Hp (U/I; Elisa GAP test, Biorad) were also
determined. Results are expressed as median (range), non-parametric test
for paired data was used for statistical evaluation. Results: Overall eradication
rate was 78.9% (15/19 pts). Minor side effects were recorded in about half of
patients, but none determined therapy withdrawn. Gastrin levels decreased
dramatically in eradicated patients [220 (49-1400) vs 42 (10-285); p < 0.001]

as lgG Hp [80 (1 0-100) vs 31 (0-65); p < 0.005] Corporal chronic inflammation
and atrophy were significantly reduced after eradication [respectively: 2 (1-3)
vs 1 (0-2); p = 0.001 and 2 (1-3) vs 1 (0-3); p = 0.031]. Inflammation activity
completely regressed [1 (0-3) vs 0 (0-0)]. Conclusions: These data show
that is possible to efficaciously treat Hp infection in corporal atrophic gastritis,
obtaining a pronunced reduction of fasting gastrin levels and a significative
reduction in the score of chronic gastritis.

1839 Cure of Helicobacter Pylori Infection Does Not Affect
Acidity in the Spontaneously Secreting Stomach of
Duodenal Ulcer Patients

B. Tillenbura, U. Peitz, G. B6rsch, M. Stolte, J. Labenz. Elisabeth Hospital
Essen and Klinikum Bayreuth, Germany

Purpose: The present study was designed to evaluate the long-term effect of
curing H. pylori infection on the intragastric acidity in duodenal ulcer patients.

Methods: Eleven duodenal ulcer patients infected by H. pylori were studied.
24-hour pH recordings were performed before treatment of the infection as
well as 4 weeks and 1 year after the cure. Glass electrodes were placed 5 cm
below the cardia.

Results: Cure of H. pylori infection was associated with a marked improve-
ment of antrum and corpus gastritis and a decrease of the fasting gastrin levels.
The acidity in the spontaneously secreting stomach, however, remained un-
changed: median gastric pH during 24 hours (before cure vs 4 weeks after
cure vs 1 year after cure): 1.1 vs 1.2 vs 1.2, p > 0.3, daytime: 1.0 vs 1.1 vs
1.1, p> 0.4, postprandial: 1.4 vs 1.3 vs 1.3, p = 0.5, night-time: 1.6 vs 1.0 vs
1.1, p> 0.1; mean [H+] activity (24 hours): 88.4 vs 70.4 vs 79.0 h x mmol/l,
p > 0.45).

Conclusions: Despite a decrease of the gastrin release and a decrease
of the acid output (El Omar et al, Gastroenterology 1995; 109: 681-91), the
intragastric acidity remains unchanged after the cure of a H. pylori infection in
duodenal ulcer patients, suggesting that the net effect of the decreased acid
output on the gastric pH is compensated by other mechanisms, e.g. the loss
of neutralizing substances like ammonia generated by H. pylori.

840 I Role of H. Pylori Eradication in the Prophylaxis of Ulcer
Bleeding Recurrence

J.R Gisbert, D. Boixeda, C. Martin de Argila, R. Aller, V. Defarges,
J. Urmann, A. Garcia Plaza. *Ram6n y Cajal Hospital, Madrid, Spain
Purpose: Several studies have demonstrated that eradication of H. pylori (HP)
is associated with a low rate of ulcer recurrence. Our purpose was to verify
the effect of HP eradication on ulcer bleeding recurrence.

Methods: Patients with acute hemorrhage secondary to duodenal ulcer were
included in this prospective study. Exclusion criteria were the administration of
antibiotics, bismuth, or non-steroidal anti-inflammatory drugs within 30 days
prior to endoscopy. During hospitalization a therapy with H2 antagonist at stan-
dard doses was administered. Biopsies were obtained (H&E) at diagnostic
endoscopy, and a C13-urea breath test was also performed in the following
days. At discharge, HP+ patients were randomised to receive different eradi-
cation therapies (proton pump inhibitor (PPI) plus 1 or 2 antibiotics, for 2 and
1 week, respectively), followed by the PPI up to 1 month. Endoscopy with
biopsies was repeated 1 month after completing therapy, and a breath test
was performed again. Eradication was defined as the absence of HP by both
diagnostic methods. Patients with therapy failure received a second course of
therapy. Patients with therapy success did not receive maintenance anti-ulcer
therapy and were controlled at 6 and 12 months with a C13-urea breath test.

Results: At present, thirty-three patients (mean age: 49 ± 12 years, 89%
males) have achieved eradication (two of them required a second course of
therapy). Ulcer healing was achieved in 88% (Cl 95%: 73-95%) of patients.
In the four cases with ulcer persistence, healing was reported in an ultimately
endoscopy performed 1 month later. Follow-up of patients was: 2 mths (n =

4), 6 mths (n = 23), and 1 yr (n = 6). Reinfection was not demonstrated in any
patient at 6 or 12 mths. No bleeding episodies were observed in the follow-up
period (mean: 6 mths, range: 2-12 mths).

Conclusion: This preliminary study suggests that rebleeding does not occur
in patients with complicated ulcers with HP infection eradicated. Therefore, this
data recommend HP eradication as the treatment of choice after hemorrhage
from a duodenal ulcer, and suggest that maintenance anti-ulcer therapy is not
necessary if eradication is achieved.

LEi1 Effects of Nonsteroidal Anti-inflammatory Drugs on
Glutathione S-Transferases of the Rat Digestive Tract

E.M.M. Van Lieshout, D.M. Tiemessen, W.H.M. Peters, J.B.M.J. Jansen.
Dept. of Gastroenterology St. Radboud University Hospital, Nijmegen, the
Netherlands

Nonsteroidal anti-inflammatory drugs (NSAIDs) have been demonstrated to
reduce cancer rates in oesophagus, stomach and colon of both humans and
animals. Eariier, we showed that high human gastrointestinal tissue levels of
glutathione S-transferase (GST), a family of detoxification enzymes consisting
of class Alpha, Mu, Pi and Theta isoforms, were inversely correlated with
cancer risk. We investigated whether the NSAIDs indomethacin, ibuprofen,
piroxicam, acetyl salicylic acid (ASA) and sulindac, incorporated in the diet
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at 25, 400, 400, 400, and 320 ppm, respectively, influenced rat gastroin-
testinal GSTs. Male Wistar rats were fed normal or supplemented lab chow
for two weeks. Oesophagus, stomach, intestines and liver were isolated and
cytosolic fractions were prepared. Herein, GST activity towards 1-chloro-2,4-
dinitrobenzene was measured and levels of GST isozymes were determined
by densitometrical analyses of Westem blots after immunodetection with mon-
oclonal antibodies. Wilcoxon rank sum test was used to assess statistical
significance of differences between treated and control groups. Indomethacin,
ibuprofen, piroxicam and sulindac induced GST enzyme activity and class
Mu levels in oesophagus and small intestine, and GST Alpha levels in small
intestine. Piroxicam enhanced gastric and hepatic GST Alpha levels as well.
GST Pi levels were raised in stomach by ibuprofen, ASA and sulindac, in
small intestine by indomethacin, piroxicam, ASA and sulindac. In conclusion,
enhancement of glutathione S-transferases, resulting in a more efficient detox-
ification of carcinogens, may explain in part the anticarcinogenic properties of
nonsteroidal anti-inflammatory drugs.

8 Site Specific Ulcer Relapse in Non Steroidal Anti
Inflammatory Drug (NSAID) Users: Improved Prognosis
with H. Pyloriand with Omeprazole Compared to
Misoprostol

C.J. Hawkev 1, A.J. Swannell 2, N.D. Yeomans 3, G. Langstrom 4, 1. Lofberg 4,
E. Taure4. 1 Div of Gastroenterology, University Hospital & City Hospital,
Nottingham, UK;2 Dept Rheum/Rehab, University Hospital & City Hospital,
Nottingham, UK; 3 Dept of Medicine, Westem Hospital, Melboume, Australia;
4 Astra Hassle AB, Moindal, Sweden

Introduction NSAIDs cause gastric and duodenal ulcers and retard healing.
We therefore compared healing and prophylactic efficacy of omeprazole and
misoprostol in NSAID users and investigated whether H. pylori or the initial
ulcer site predicted relapse.
Methods 935 patients with gastric ulcer (GU) or duodenal ulcer (DU), or >

10 gastric or> 10 duodenal erosions were randomised to receive omeprazole
(OME) 20 mg mane, OME 40 mg mane, or misoprostol 200 4g qid under
blinded conditions for 4 or 8 weeks until healed and open OME 40 mg for up
to 16 weeks if unhealed. 732 evaluable patients with treatment success (no
ulcer, and < 5 erosions at each site and no more than mild dyspepsia) were
re-randomised to OME 20 mg mane, misoprostol 200 jg bid or placebo and
followed for 6 months or to treatment failure (ulcer or > 10 erosions at either
site or moderate/severe dyspepsia ordiscontinuation due to adverse events).

Results Overall treatment success was similar for healing with each active
treatment but omeprazole was significantly better tolerated. Overall, omepra-
zole was significantly more effective than misoprostol for maintenance (p =
0.001, log rank test).

Treatment success (%) for patients with GU or DU at entry was:

Initial GU Initial DU
Ome 20 Ome 40 Miso Ome 20 Ome 40 Miso

Healing
n 131 140 141 73 73 76
Hp- 71% 61% 67% 80% 74% 74%
Hp + 82% 80% 63% 82% 84% 69%

Placebo Ome 20 Miso Placebo Ome 20 Miso
Maintenance
Hp- 32% 44% 61% 30% 65% 35%
Hp + 26% 75% 46% 14% 85% 41%

Of patients with GU at relapse, 73% had had GU initially compared with
72% of DU relapses who had DU initially.

Conclusions In NSAID users: (1) Initial ulcer site predicts relapse site. (2)
Omeprazole 20 mg mane is similar to misoprostol for healing and maintenance
of Hp negative ulcer patients, and for GU healing and maintenance in NSAID
users. (3) Omeprazole is superior to misoprostol for healing and prevention of
DUs associated with NSAID use and for all ulcer patients who are Hp positive.
(4) Omeprazole appears to be more effective for the healing and prevention
of NSAID associated ulcers in Hp positive patients than Hp negative patients.

Quality of Life (QoL) in Patients with Non-Steroidal
Anti-inflammatory Drug (NSAID) Associated
Gastroduodenal Lesions During Healing and
Maintenance. A Randomised Comparison of
Omeprazole and Misoprostol

I. Wiklund 4, A.J. Swannell 2, N.D. Yeomans 3, G. Langstrom 4, J. Naesdal 4,
C.J. Hawkey 1. 1 Div Gastroenterology, University Hospital, Nottingham, UK;
2Dept of RheuM/Rehab, City Hospital, Nottingham, UK; 3 Dept of Medicine,
WestemHospital, Melboume, Australia; 4 Astra Hassle AB, Molndal, Sweden

Background Gastric and duodenal ulcers and erosions are commonly associ-
ated with NSAIDs, but there are few comparative QoL data that can be used
to assist in identifying optimal treatment of such lesions.
Aim To compare the effect on QoL of omeprazole (ome) 20 or 40 mg om or

misoprostol (miso) 200 gg qid during healing. In the maintenance study ome
20 mg om was compared with miso 200 i£g bid or placebo.
Methods QoL was assessed in an intemational double-blind parallel-group

study. In the healing phase 618 male (40%) and female (60%) arthritic patients,

mean age 59 years, with ulcers or erosions, completed the Nottingham Health
Profile (NHP) and the Gastrointestinal Symptom Rating Scale (GSRS) at
baseline and after 4/8 weeks. In the maintenance phase, 513 patients were
re-randomised and treated for 6 months. The NHP is a general health profile
and measures the burden of illness, while GSRS, which uses a seven-graded
Likert scale, evaluates 15 gastrointestinal symptoms which combine into
clusters describing Diarrhoea, Indigestion, Constipation, Abdominal pain, and
Reflux.

Results Patients with arthritis generally have a poor health-related QoL,
in particular regarding fatigue, sleep disturbances, mobility and pain. Durng
healing, ome 20 mg om showed a significant advantage in relieving reflux
symptoms (p < 0.0005), abdominal pain (p < 0.0005), indigestion (p =
0.04) and total GSRS score (p < 0.0005) compared with miso, while miso
induced diarrhoea (p < 0.0005). During maintenance, ome was similarly more
effective in relieving reflux symptoms (p = 0.0005), abdominal pain (p = 0.003),
indigestion (p = 0.008), and overall symptoms (p = 0.0003) than miso. Also
the lower dose of miso induced diarrhoea compared to placebo (p = 0.04).

Conclusion In arthrtic patients, who are severely incapacitated in terms
of Qol, omeprazole 20 mg om provided more effective control of dyspeptic
symptoms and was better tolerated than misoprostol.

1844 Increased Effectiveness of Omeprazole Compared to
Ranitidine in Non Steroidal Anti Inflammatory Drug
(NSAID) Users with Reference to H. PyloriStatus

C.J. Hawkey 1, A.J. Swannell 2, N.D. Yeomans 3, M. Carlsson 4, I. Floren 4,
M. Jallinder4. 1 Div of Gastroenterology, University Hospital & City Hospital,
Nottingham, UK;2 Dept Rheur/Rehab, University Hospital & City Hospital,
Nottingham, UK; 3 Dept of Medicine, Westem Hospital, Melboume, Australia;
4Astra Hassle AB, Moindal, Sweden
Introduction Ranitidine is known to be inferior to both omeprazole and miso-
prostol in both healing and prophylaxis of NSAID-associated gastric ulcers.
We investigated whether the site of initial lesion predicted relapse site and
whether differences between ranitidine and omeprazole were attributable to
ulcer site or Hp status.
Methods 541 patients with gastric or duodenal ulcer or more than 10

gastric erosions or more than 10 duodenal erosions were randomised to
receive treatment with omeprazole (OME) 20 mg mane, OME 40 mg mane
or ranitidine (RAN) 150 mg bid and cumulative treatment success (no ulcer,
< 5 erosions at each site, no more than mild dyspepsia) was recorded over
8 weeks. 432 patients were re-randomised to blinded maintenance treatment
with OME 20 mg mane or RAN 150 mg bid and followed for 6 months or
to treatment failure (ulcer or> 10 erosions at either site or moderate/severe
dyspepsia or discontinuation due to adverse events).

Results Overall treatment success (defined as above) was significantly
better for omeprazole than ranitidine during both the healing (p < 0.001,
Mantel Haenszel test) and maintenance phase (p = 0.004, log rank test).
Treatment success (%) is shown in the table, by initial lesion.

Initial GU Initial DU
Ome 20 Ome 40 Ran Ome 20 Ome 40 Ran

Healing
n 77 72 75 43 47 47
Hp- 63% 59% 37% 74% 73% 59%
Hp + 80% 80% 67% 80% 82% 72%

Maintenance
Hp- 47/o - 32% 70% - 61%
Hp + 75% - 63% 90% - 62%

68% of all patients with GU relapse had GU initially; 90% with DU relapse
had DU initially.

Conclusions NSAID ulcers tend to relapse at their initial site. Acid suppress-
ing drugs are more effective for healing and prevention of NSAID associated
ulcers in H. pylon positive than negative patients. Omeprazole is superior to
ranitidine overall, and particularly for healing of NSAID-associated ulcers in H.
pylon negative patients.

8 Short-Term Corticosterone Treatment: Different Effects
in the Gastrointestinal Tract

P.Gama, E.PR Alvares. Institute of Biomedical Sciences, SAo Paulo, Brasil
The feeding pattem and hormones are associated with tissue maturation
in different systems, and the GI tract has been widely studied. Although
glucocorticoids are thought to have a major importance in growth, a clear
response is not yet established for the cell proliferation of the developing
gastric and intestinal epithelia. The aim of this study was to evidence the effect
of short-term corticosterone administration on the proliferative process of the
gastric and intestinal epithelia of 18-d-old suckling rats.

For that purpose, we divided the animals into 3 groups: fasted and fed
controls (i.p. injection of NaCI); fed hormone-treated (i.p. injection of corticos-
terone 50 Lg/g b.wt.). We examined: a) cell kinetics parameters as metaphasic
index (MI) (in both organs) and cell production rate (CPR) (in the stomach),
which were achieved by vincristine blockade; b) gastric mucosal and gland
thickness; c) possible morphological alterations. All these parameters were
analysed in histological slides. Cell proliferation and thickness were subject of
Mann-Whitney statistical test.
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The Ml was greatly inhibited in the gastric mucosa (P < 0.01), in opposition
to the lack of effect observed in the jejunum. The CPR was also inhibited by
corticosterone (P < 0.05), but no significant effect was detected in thickness.
We did not observe any ulcer formation in either organs.
These results suggest that the short-term corticosterone administration

leads to a potent inhibition of the cell proliferation only in the gastric mucosa.
These experiments light up the different responsiveness of the GI tract to
corticosterone during suckling period.

Supported by FAPESP 92/5086-2 and 92/3970-2

Gastric Parietal Cell Canallicular Index after NSAID
Treatment in Osteoarthritic Patients

M. Valenzuela, J.L. Martin-Ruiz, A. Caballero-Plasencia,
1. Alvarez-Cienfuegos, F.F. Nogales. Department of Medicine, University of
Granada, Spain

Parietal cell canallicular index is related with the acid secretory activity of
parietal cells. The aim of this study was to assess canallicular index before
and after a 7 days treatment with indomethacin or droxicam. Patients: 32
osteoarthritic patients, randomly allocated to one of the two treatment groups,
underwent endoscopy and biopsies of the gastric corpus mucosa. Methods:
Biopsies were processed for transmission electronic microscopy. Images
at 2500x of 20 parietal cells per patient were analyzed by computerized
densitometric morphometry. The size of the secretory canallicular system was
automatically measured. The rate of the size of the canalliculum to the size
of the cytoplasm was considered as the canallicular index (Cl). Results: Cl
was (mean ± SEM) 17% ± 1.3 before treatment and reached 26% 1.6
after treatment (p < 0.001). Cl in superficial parietal cells reached 27 i 2 (p
< 0.005), and 23% ± 2 in the profound parietal cells (p = n.s). There were
no differences between both therapeutics groups. Conclusions: Parietal cell
canallicular index, an estimation of the secretory canallicular size, increased
after 7 days treatment with NSAID mainly in the most superficial parietal cells.
This finding express a hyperestimulation state of the parietal cells which might
be an important pathogenic factor in NSAID-induced gastropathy, supporting
the indication for preventive co-treatments with proton pump inhibitors.

Alteration of the Gastric Mucus and the Gastric
Resistance Induced by Aspirin

M. Kagoshima, H. Kodaira, H. Shimada. Department of Clinical
Pharrnacology, School of Pharrnaceutical Sciences, Kitasato University,
Tokyo, Japan

It is well known that the gastric mucus plays an important role in protecting
the stomach from noxious agents such as ethanol. However, we reported that
oral administration of aspirin reduced the gastric mucosal lesions induced by
absolute ethanol or 0.6 N HCI, although aspirin removed the gastric surface
mucus (Gastroenterology 104 (4): A 121, 1993). In this study, we attempted to
examine the effects of aspirin on the mucus in gastric juice, mucous gel later,
surface layer and deep layer, and examined causality between the mucus

movement and the gastric resistance.
Method. Male Wistar rats (180-200 g) were used. The gastric mucus was

examined histochemically and biochemically till 24 hr. after oral administration
of aspirin (100-300 mg/kg, p.o.). Histochemical studies: Removed stom-
achs were opened along the greater curvature and fixed in absolute ethanol

(-80°C). The paraffin tissue sections of both corpus and antrum were stained
with AB-PAS, HID-AB, UEA-1 (Ulex europaeus Agglutinin I) and PNA (Peanut
Agglutinin) stainings, and then observed histochemically. Each positive area
was measured by our computer image processing system. Biochemical stud-
ies: Gastric mucin were prepared from gastric juice, mucous gel, surface and
deep mucosa. Each sample was used for analysis of hexose and sialic acid.

Results. Surface mucus (PAS or UEA-1 positive mucus) in both corpus and
antrum significantly decreased at 0.25 to 12 h. after oral administration of
aspirin. Hexose contents also decreased in corpus mucosa. However, the
deep corpus mucus (PNA positive mucus) significantly increased at 0.25 to 1
h. after administration of aspirin. Sialomucin was scarcely detected in normal
mucosa but increased in the mucosa at 1 to 12 h. after oral administration of
aspirin. Sialic acid increased in gastric juice, mucous gel, and surface mucosa
at 1 h. after administration of aspirin. Moreover, acidic mucin (HID-AB positive
mucus) increased in surface mucosa at 6 to 12 hr. and recovered to normal
range at 24 hr. after administration of aspirin.

Conclusion. We concluded that the aspirin-treated stomach enhanced the
resistance to injury caused by strong irritants and this function is probably
mediated by gastric mucus such as PNA positive mucus in deep mucosa and
sialomucin in juice, gel layer and surface layer.

I8481 Low Dose Misoprostol as Prophylaxis Against Low
Dose Aspirin-induced Gastroduodenal Mucosal Injury

M.T. Donnelly', A.F. Goddard 1, B. Filipowicz , S.V. Morant2, M.J. Shield2,
C.J. Hawkey'. 1 Division of Gastroenterology, University Hospital,
Nottingham NG72UH, UK;2 Searle Medical & Clinical Research Department,
P0. Box 53, Lane End Road, High Wycombe, Bucks, HP12 4HL, UK

Introduction: Misoprostol, a prostaglandin analogue, given in conventional
doses (200 gg bd - qds) prevents aspirin-induced gastroduodenal mucosal

damage, but is associated with side-effects. In view of the increasing use of
low dose aspinn for secondary prevention of vascular disease, we wished to
study whether low dose misoprostol (100 ,ug) could prevent gastroduodenal
damage due to low dose aspinn (300 mg) whilst avoiding side-effects.

Methods: 32 age and sex-matched healthy volunteers aged 18-45 were en-
rolled in this double blind, placebo controlled, parallel group study. Endoscopy
was performed on days 0, 5, 14 and 28. Paired antral and corpus biopsies
were taken for prostaglandin estimation and plasma samples for thromboxane
estimation. Mucosal abnormalities and adverse events were noted. Volunteers
were randomised to one of two drug regimens: 100 ,ig placebo misoprostol
and aspirin 300 mg daily or 100 jig misoprostol and aspirin 300 mg daily
for 28 days. Compliance was assessed by tablet counting, prostaglandin and
thromboxane measurements. The primary endpoint was the total number of
gastroduodenal erosions assessed endoscopically. Anatomical site and nature
of erosions were secondary endpoints.

Results: Data were analysed using a generalised linear model.

28 day results Misoprostol Placebo p value
% Subjects with haemorrhagic erosions 12.5 50 < 0.05
No. of haemorrhagic erosions/subject 0.38 3.25 < 0.001
% Subjects with non-haemorrhagic erosions 18.8 18.8NS
No. of non-haemorrhagic erosions/subject 0.38 1.19 < 0.05
% Subjects with petechiae 6.3 43.8 < 0.001
No. of petechiae/subject 1.25 6.44 < 0.05

There was no significant difference in the side-effect profile between the
placebo and misoprostol treated groups.

Conclusions: We conclude that low dose misoprostol provides effective pro-
phylaxis against endoscopically assessed gastroduodenal mucosal damage
caused by low dose aspirin and is free of significant side-effects.

849 Prostaglandin Enhances the Recovery of Mucin
Content in the Surface Layer of Rat Gastric Mucosa at
the Restitutional State after NSAID (HCI-Aspirin)
Induced Mucosal Damage

T. Sakai, K. Ishihara, K. Saigenji, K. Hotta. Departments of Intemal Medicine
and Biochemistry, School of Medicine, Kitasato University, Sagamihara,
Japan

Applying the newly developed mucus-scraping method, the mucin content was
measured in the different layers of rat gastric mucosa which had been injured
by topical application of HCI-Aspirin, and the effect of a prostaglandin (PG) E2
derivative was estimated after its administration at 3 hrs following the injury.

Material and Methods: Male Wistar rats weighing 160-170 g were orally
administered 0.15 N HCI-Aspirin (20-200 mg/kg) and killed at 1, 3, 5, and
7 hrs following the drug administration. Gastric lesions were macroscopically
observed, and then the surface mucosa, deep corpus and antrum mucosa
were separately collected. The mucin in each layer was extracted, and the
content was determined as previously described (Gastroenterol Jpn 1992; 27:
466-472). 16, 16-Dimethyl PGE2 (30 ,ug/kg) was administered 3 hrs after the
HCI-Aspirin administration, and the effect of this agent on the gastric mucosal
restitution was estimated by determining the mucin content in each layer of
the mucosa at 7 hrs.

Results: 1) Gastric macroscopic injury was observed in all cases of HCI-
Aspirin treated rats at 3 hrs. 2) At 7 hrs after the administration, the macroscopic
and light microscopically observable injury induced by the 50 mg/kg HCI-
Aspirin was significantly recovered. 3) A considerable decrease and a notable
recovery in the surface mucin was noted at 3 and 7 hrs, respectively, after the
administration, but the mucin content of the deep corpus was not significantly
changed during the experimental period by this HCI-Aspirin dose. 4) The PG
treatment after 100 mglkg HCI-Aspirin administration significantly recovered
the surface mucin content. (126% vs. control, 200% vs. single HCI-Aspirin
dosing) However, no significant change in the deep corpus mucin content
could be achieved.

Conclusion: Changes in gastric mucin content induced by low dose (50
mg/kg) HCI-Aspirin were mainly limited to the surface mucosal layer. PG might
participate in the restitution of the gastric mucosa by the accumulation of
mucin mainly in the surface mucous cells. The estimation of mucin content in
the different layers of the gastric mucosa could be a useful tool to study the
restitution from gastric mucosal injury.

85 Alendronate Causes Gastric Mucosal Damage Similar
to Aspirin

D.Y. Graham, H.M. Malaty, R.W. Goodcame. VAMC, and Baylor College of
Medicine, Houston, TX USA

Alendronate and pamidronate are primary amino-bisphosphonates used in the
treatment of metabolic bone disease. Both drugs have been associated with
erosive esophagitis and pamidronate is approved in the US only for parenteral
use. In rats, alendronate causes gastric mucosal damage similar to aspirin or
NSAIDs. Methods: We performed a blinded, crossover, randomized, single-
center, placebo controlled comparison of alendronate (40 mg/day), aspirin
(1,300 mg/day), and placebo using endoscopy to evaluate the presence and
degree of mucosal damage to the esophagus, stomach, and duodenal bulb.
Results: 12 normal volunteers were studied both before and after 4 days of
drug therapy. Placebo caused no visible endoscopic damage. In contrast, both
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aspirn and alendronate were associated with visible gastric mucosal injury
in the majority of those studied (75% and 58%, respectively) and both were
significantly greater than placebo (p < 0.001). The gastric mucosal injury was
deemed severe in 50% of those receiving either alendronate or aspirin. One
alendronate-associated gastric ulcer was also seen. Esophageal and duodenal
bulb injury was seen once each and both were associated with alendronate.
Conclusion: The primary amino-bisphosphonate alendronate causes mucosal
injury to the upper gastrointestinal tract similar to aspirin. Even when used
according to manufacturer's dosing instructions alendronate should be used
with caution.

E8511 Production of Inflammatory Mediators in Patients with
NSAID-Induced Gastropathy

V.D. Pasechnikov, D.V. Bobryshev, S.G. Mnatsakanian, I.G. Khripunova.
Stavropol Medical Academy, Stavropol, Russia
Arthritis patients (AP) have an increased risk of the upper gastrointestinal
tract mucosal damage because of their need of long-term non-steroidal anti-
inflammatory drugs (NSAID) therapy.
The aim of this study was to investigate whether cytokines and arachidonic

acid metabolites are involved in the inflammatory reaction of NSAID-induced
injury of gastric mucosa (GM) and to determine the effect of cytoprotective
therapy on GM in AP.

In 10 AP receiving Diclofenac (100 mg, daily, orally; 3 weeks) and 10 AP
patients receiving Arthrotec (0.2 ,tg Misoprostol-PGE1 + 50 mg Diclofenac,
orally, bid; 3 weeks), the GM production of IL-1, TNF, 6-keto-PGFl,, TxB2 and
LTB4 was measured in biopsy specimens after incubation in special conditions.
The levels of IL-1, TNF, TxB2 and LTB4 was markedly increased (pi--5

< 0.05), whereas 6-keto-PGFl,, production was significantly (P1--2 < 0.05)
decreased in the GM in AP, before and 3 wks after start of Diclofenac therapy.
No significant differences were found between the production of IL-1, TNF,
6-keto-PGF1,, TxB2 and LTB4 in the GM in AP before and after Arthrotec
therapy.
The results of this study show that the GM injury mediators production in

AP treated by Diclofenac differed from those receiving Arthrotec. NSAID may
cause adherence of neutrophils to the vascular endothrelium, probably through
the release of cytokines and arachidonic acid metabolites. It may play a role
in ischemic cell injury, and impaired repair of mucosa. Misoprostol, as a part
of Arthrotec, effectively prevented Diclofenac-induced GM injury mediators
production.

852 Selective COX-2 Inhibition: Its Relevance for
NSAID-Gastrointestinal Toxicity

H.G. Dammann, F. Burkhardt, Th.A. Walter. Institute for Clinical Research,
Hamburg, Germany
Purpose: The main limitation in the use of NSAIDs is their gastrointestinal
(Gl) toxicity. The recent discovery of cyclooxygenase isoforms has resulted
in further elucidation of the mechanisms of action of NSAIDs. An inducible
cyclooxygenase COX-2 produces mediators of inflammation, and a constitutive
cyclooxygenase COX-1 has a cytoprotective effect on the gastric mucosa.
Consequently NSAIDs that have a higher activity against COX-2 than COX-1
may produce fewer GI-side effects. Meloxicam is a new NSAID derived from
enolic acid with a preferential COX-2 inhibitory capacity.

Methods: Meloxicam has been tested in controlled short- and long-term
clinical trials in over 5000 patients, mainly in osteoarthritis (OA) and rheumatic
arthritis (RA) to determine its clinical efficacy and GI-safety profile.

Results: In the treatment of OA and RA meloxicam 7.5 and 15 mg daily
was as effective as standard doses of naproxen, piroxicam and diclofenac.
Meloxicam, however, produced fewer GI-side effects. Compared to the other
drugs significantly less upper GI perforation, ulceration and bleeding occured
with meloxicam (p < 0.05). Overall, there were significantly (p < 0.05) fewer
discontinuations due to GI-side effects with meloxicam (meloxicam 7.5 mg
and 15 mg: 3.5 and 4.8% respectively, piroxicam: 6.7%, diclofenac: 10.5%,
naproxen: 10.7%) as well as less dyspepsia and abdominal pain.

Conclusions: Meloxicam shows a favourable GI-tolerability profile. This
seems to be directly related to its preferential inhibitory effect on COX-2
over COX-1. Thus, the main advantage of selective COX-2 inhibition will be
in producing an improved risk/benefit profile for the NSAIDs by maintaining
efficacy, but improving GI-safety.

853 Combination Therapy of Rebamipide, a Novel Antiulcer
Agent, with Low Dose Metronidazole and Amoxicillin
Decreases Gastric Mucosal IL-8 and Heals Gastritis

M. Tachibana, T. Fujino, H. Kuwayama, M. Fukuyo, Y. Shijo, K. Chishima,
N. Shimoyama, K. Kitazawa, Y. Katayama, M.K. Kawauchi, T. Saito, H. Mori.
Department of Medicine, Daini University Hospital, Women's Medical
College, Tokyo, Japan
Objective: Rebamipide is a novel antiulcer agent used in Japan. The exact
mode of rebamipide action is not known, but proposed mechanisms of this
compound include anti-radical formation. Because gastric Helicobacter py-
lori infection is characterized by active persistent mucosal inflammation, we
assessed the effect of rebamipide on H pylori-gastritis.

Methods: H. pylori status was confirmed by culture, histology, and rapid
urease test at the time of endoscopy. A total of 56 H. pyloni positive gastritis
patients were enrolled in this clinical trial. Patients were randomly assigned
into 2 groups and received either rebamipide 100 mg + amoxicillin 250 mg
+ metronidazole 250 mg t.i.d. or rebamipide 100 mg alone. Rebamipide was
continued for 6 weeks whereas 2 antibiotics were for the first 2 weeks only.
Four biopsies were taken each from antrum and gastric body. Three biopsies
were processed for histology, culture, and rapid urease test respectively.
Remaining one was homogenized and stored at -800C for later measurement
of mucosal interleukin 8 (IL-8) content. IL-8 and protein were measured by
EIA and Bio-Rad respectively. Reendoscopy was performed at least 4 weeks
after completion of all medication.

Results: H. pyloi eradication was achieved in 21 among 26 patients treated
with rebamipide + amoxicillin + metronidazole. None of the patient treated
with rebamipide alone showed eradication of H. pylori. Gastric mucosal IL-8
contents were significantly decreased after successful eradication, which was
well correlated to the improvement of histologic gastritis, in rebamipide +
amoxicillin + metronidazole group.

Conclusion: Rebamipide with low dose metronidazole and amoxicillin nor-
malizes gastric mucosal IL-8 and heals gastritis.

854 Decreased Levels of cGMP in Gastric Mucosa after
Acute NSAID Administration. Relationship with Gastric
Injury and Its Prevention by Phosphodiesterase
Inhibition

J. Esteban 1, M.A. Rodriguez 1, J.A. Martin , M.M. Espinosa 1, V. Motilva2,
M.J. Martin 2, C. Alarcon2, D. Delgado2, J.M. Herrerias 2. 1 Servicio Central
de lnvestigaci6n en Ciencias de la Salud, Universidad de Cediz, Espafia;
2 Servicio Aparato Digestivo, Hospital Universitario "Virgen Macarena",
Universidad de Sevilla, Espana
Purpose: NSAID-induced gastric injury is related with the decrease of mucosal
protective mechanisms. As opposed to this, cGMP increases mucus production
and endothelial cells proliferation. Therefore, the decrease of synthesis of
prostaglandins produces a fall in gastric mucosal levels of cGMP. Then, it is
possible that NSAID-induced gastric damage can be related with decreased
levels of cGMP in gastric mucosa. In this sense, we have investigated the
levels of cGMP in gastric mucosa after NSAID administration, their relationship
with NSAID-induced gastric damage and its prevention by phosphodiesterase
inhibition by 3-isobutyl-1-methyl-xantine (IBMX). Methods: We have used
Wistar male rats (200-250 g). The NSAID tested have been: piroxicam (PIR)
(5, 10 and 20 mg/Kg), sodium diclofenac (DIC) (10, 25, 50 and 100 mg/Kg)
and acetylsalicylic acid (ASA) (100, 300 and 500 mg/Kg), in all cases the
way of administration was p.o. Three hours after NSAID administration the
animals were anesthesized with pentobarbital, the stomach removed, the
gastric injury (Ul) measured in mm2 and the mucosa scraped and frozen until
cGMP determination by immunoassay. IBMX (10 mg/Kg) was administered
s.c., when neccessary, 10 minutes before NSAID. Results: NSAID-induced
gastric injury has been related with the fall of cGMP levels in gastric mucosa
(p < 0.01). Similarly, both gastric injury and decreased levels of cGMP were
dose related. On the contrary, IBMX administration prevents both, NSAID-
induced gastric damage and cGMP fall in gastric mucosa. Levels of cGMP
after ASA 100, 300 and 500 mg/Kg and after IBMX (50 and 100 mg/Kg
of AAS) (153.8 + 77.5; 58.9 + 12.7; 51.8 + 15.2; 149.3 + 81.9; 144.8
+ 61.6), PIR 5, 10, 20 mg/Kg and after IBMX (10 and 20 mg/Kg) (112.8
+ 34.8; 68.3 ± 11.1; 51.7 ± 16.9; 154.8 + 55.8; 148.3 i49.4) and DIC
10, 25, 50 and 100 mg/Kg and after IBMX (25, 50 and 100) (171.3 i
73.8; 68.9 + 20.5; 59.4 + 9.8; 48.3 + 8.1; 146.3 + 31.6; 151.6 + 44.1;
87.3 i21.6). Ul after ASA 100, 300 and 500 mg/Kg and after IBMX (0.45,
2.31; 5.15; 0.35; 0.48), PIR 5, 10 and 20 mg/Kg and after IBMX (0.93;
1.87; 3.21; 0.33; 0.39) and DIC 10, 25, 50 and 100 mg/Kg and after IBMX
(0.67; 2.45; 4.59; 7.66; 0.41; 0.50; 0.62; 2.21). Conclusions. cGMP plays
an important role in NSAID-induced gastric injury and the maintenace of its
levels at normal concentrations prevents the production of gastric mucosal
damage.

185 I Effects of Ammonia Solution and Teprenone on Growth
Factors, Gastric Mucus and Serum Gastrin in Acetic
Acid-induced Gastric Ulcers in Rats

Y. Tahashi, S. Asada, E. Umegaki, H. Takiuchi, K. Katsu. 2nd Dept, of Intemal
Medicine, Osaka Medical College, Osaka, Japan

Objective: Ammonia produced by H. Pylonis considered to be responsible, in
part, for the prolongation and recurrence of gastric ulcer in man. We induced
prolonged acetic acid-induced gastric ulcer in rats by administering ammonia
solution to the animals, and its effect was evaluated by assaying growth
factors, gastric mucus quantity and serum gastrin level. In addition, anti-ulcer
activity of teprenone, a mucosal protective agent, was evaluated after the
coadministration with ammonia solution.

Materials and Methods: An acetic acid gastric ulcer was induced in male
Wistar strain rats by the method of Okabe et al. and a prolonged gastric
ulcer model was obtained by administering 0.1% ammonia solution to the
animals. Rats given tap water instead of ammonia solution served as cuotrols.
Teprenone was administered orally in a dose of 200 mg/kg/day admixed with
ration. Animals were sacrificed at various time intervals after ulcer induction
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and the ulcer size was measured. The ulcer lesion was punched out as a tissue
specimen for determination of b-FGF, TGF-ff 1, PDGF by ELISA. The quantity
of surface cell mucus was calculated in computerized image of microscopic
section after PAS staining. The serum gastrin level was determined by RIA
system. These results were compared among the control, ammonia and
ammonia + teprenone group.

Results: The healing of ulcer was delayed in the ammonia group, compared
to the control group, while coadministration with teprenone tended to inhibit the
delay of ulcer healing. The tissue level of b-FGF was increased with time, but
was lower at all times in the ammonia group than in the control group. In the
ammonia + teprenone group, on the other hand, there was an improvement
in the tissue level of b-FGF. The tissue level of TGF-p 1 was lower in the
ammonia group than in the control group at one time dunng the experiment,
but was again improved with the administration of teprenone. There was no
difference in tissue level of PDGF between the ammonia and the control
groups, while its level was increased in the ammonia + teprenone group. The
quantity of surface cell mucus and the serum gastrin level were lower in the
ammonia group than in the control group, and were higher in the ammonia +
teprenone group than in the ammonia group.

Conclusion: The results of this study suggest that the presence of ammonia
in the stomach causes the delay of gastric ulcer healing and effects the tissue
levels of growth factors, gastric mucus quantity, serum gastrin level and even
the quality of ulcer healing.

8 Changes of Gastric Endocrine Cell Numbers in Rats by
Long-Term Treatment with Ammonia

Moriva Yusuke , Kashiwagi Hideyuki, Chen Gang, Omura Nobuo,
Aoki Teruaki. Department of Surgery (11), The Jikei University School of
Medicine, Tokyo, Japan; 1 Department of Surgery, The Kohno Clinical
Medicine Researc Institute

Aim. This study investigated the changes of gastrin-immunoreactive cell (G-
cell), somatostatin-immunoreactive cell (D-cell), and enterochromaffine-like
cell (ECL-cell) numbers in stomachs of rats by 4 or 8 week treatment with
ammonia.

Method. Wistar male rats (8 week old) were treated with distilled water (con-
trol), 0.001%, 0.01% or 0.1% ammonia solution (p.o.) for 4 weeks (A40.ol1%,
A40.01, A40.1%) or 8 weeks (A80.oo1, A80.01, A80.1%). G-cells, D-cells and
ECL-cells were immuno-stained with labeled streptavidin-biotin-peroxidase
complex method using antibodies to synthetic human gastrin-17, a commer-
cially available somatostatin or histamine antibody. And the cell with visible
nuclei was only counted.

Results. The G-cell numbers in A40.001% and A80.0o1% group were not
significantly different from those of the control group. The G-cell numbers
were significantly increased in A4o.ol%, A80.01% and A40.1% group. However,
the G-cell numbers in A80.1% group was significantly decreased compared with
those of the control group. The D-cell numbers in A40.oo1%, A40.01%, A80.oo1%
and A80.o1% group were not significantly different from those of the control
group. The D-cell numbers in A40.1% showed a tendency to decrease, and it
was significantly decreased in A8o.1% group. The ECL-cell numbers in A40.oo1%
group was not significantly changed compared with the control group, but they
were significantly increased in A80.oo1%, A40.o0%, A80.01% and A40.1% group.
However, the ECL-cell numbers in A80.1% group was significantly decreased
compared with those of the control group.

Conclusion. In this study, the G-cell and ECL-cell numbers were changed
depending on ammonia concentration and its administrated period. The low
dose of ammonia increased the G-cell and ECL-cell numbers, but the high
dose decreased. It may be explanation for changes in gastric endocrine
induced by H. pylori infection.

857 IRole of Free Radicals in Rat Experimental Model of
Chronic Gastritis with Ammonia

E. Umeqaki, S. Asada, Y. Tahashi, H. Takiuchi, T. Matsumoto, Y. Takao,
C. Shimamoto, I. Hirata, K. Katsu. 2nd Department of Intemal Medicine,
Osaka Medical College, Takatsuki, Osaka, Japan
Helicobacter pylori (Hp) is known to be closely related to gastroduodenal
mucosal lesions. The etiologic mechanisms in Hp induced gastric mucosal
injury are presumed to be associated with ammonia produced by urease
activity of Hp, monochloramine, and immunological cross reactions. In this
study, we assessed the effects of ammonia water on the gastric mucosa and
whether free radicals and glutathione (GSH) are involved in the induction of
gastric mucosal lesions. In addition, we evaluated the effect of novel anti-
ulcer agent tetraprenylacetone (teprenone) in the experimental model with
ammonia.

Materials and methods: Male SD rats were used and sacrificed 6 weeks after
the beginning of the study. Gastric mucosal injury was induced by giving 0.1%
ammonia water ad libitum for 6 weeks. Group A; Water was offered ad libitum.
Group 8; 0.1% ammonia water was offered ad libitum for 6 weeks. Group C;
0.1% ammonia water was offered ad libitum and 200 mg/kg/day of teprenone
was administrated orally for 6 weeks. The tissue sections of removed stomach
were prepared to measure the thickness of gastric mucosa in the body and
antrum. Serum gastrin levels and tissue levels of myeloperoxidase (MPO),
GSH and LPO (which is the index of lipid peroxidation) in the frozen gastric
mucosa were determined.

Results: (mean ± SD, *** p < 0.005 vs. Group A.)

Group A.
Group B.
Group C.

Group A.
Group B.
Group C.

Gastrin (pg/mi) Mucosal thickness (pm)
body antrum

106±13.9 766±19.1 551±21.0
122 ± 11.4 744 ± 22.2 457 ± 12.7*
99.6 ± 6.3 768 ± 24.0 536 ± 16.8

MPO LPO GSH
0.52 ± 0.27 6.6 ± 1.2 1012 ± 208
1.09± 0.09*** 10.5 ± 1.2*** 1164 ± 198
0.67 ± 0.09 6.4 ± 1.3 1217 ± 226

Conclusion: It was suggested that a significant elevation in MPO and
LPO activity is associated with gastric mocosal atrophy induced by long-term
administration of ammonia water, and that the anti-ulcer agent teprenone
inhibits the gastric mucosal atrophy without the elevation in MPO and LPO
activity.

858 I Importance of Sensory Nerves and Nitric Oxide (NO) in
Gastric Cytoprotection Induced by Epidermal Growth
Factor (EGF)

S.J. Konturek, T. Brzozowski, Z. Sliwowski. Inst. Physiol. Univ. Sch. Med.,
Krakow, Poland

Purpose: Capsaicin and NO have been shown to protect the gastric mucosa
against various irritants but their relative importance in the cytoprotection
afforded by EGF has not been determined.

Methods: In this study we examined the effects of intragastric (ig) capsaicin in
small dose (0.5 mg/kg), to excite the sensory nerves or in a large systemic (sc)
dose (125 mg/kg), to deactivate these nerves, as well as EGF or capsaicin
plus EGF on ethanol-induced gastric damage. In addition, the influence of
total salivectomy to remove endogenous source of EGF or suppression of
endogenous NO synthase with NG-nitro-L-arginine (L-NNA 40 mg/kg iv) on

ethanol-induced gastric lesions was tested. Gastric lesions were measured
planimetrically and gastric blood flow (GBF) was examined by laser Doppler
technique.
Summary of results: Topical application of 100% ethanol produced wide-

spread hemorrhagic mucosal lesions (area - 80 mm2) accompanied by
about 60% reduction in GBF. Pretreatment with capsaicin (0.5 mg/kg ig),
EGF (50 ,tg/kg sc) or their combination significantly reduced the area of
ethanol lesions while restoring the GBF. These protective and hyperemic
effects of capsaicin, EGF and their combination were almost completely
eliminated by eariier deactivation of sensory nerves by pretreatment with large
dose of capsaicin. Salivectomy, which by itself aggravated ethanol-induced
lesions, failed to affect the protection and hyperemia afforded by EGF and
capsaicin. The suppression of NO synthase with L-NNA reduced significantly
the protection and hyperemia caused by EGF and capsaicin. The addition to
L-NNA of L-arginine (300 mg/kg iv), the substrate of NO synthase, restored
almost completely the protective and hyperemic effects of EGF and capsaicin.
Application of CGRP8-.37, an antagonist of calcitonin gene-related peptide
(CGRP), decreased the hyperemia induced by topical capsaicin, EGF or both.

Conclusion: Cytoprotective and hyperemic effects of EGF involve the ex-

citation of capsaicin-sensitive nerves and endogenous formation of NO and
CGRP.

859 I Interaction of Capsaicin-Sensitive Nerves with
Epidermal Growth Factor (EGF) on Healing of Acute
and Chronic Gastric Ulcerations in Rats

T. Brzozowski, P.Ch. Konturek, E.G. Hahn, S.J. Konturek. Inst. Physiol., Univ.
Sch. Med., Krakow, Poland; Dept. Med. 1, Univ. Erlangen, Germany
Purpose: Capsaicin (CAP) applied in a small dose protects gastric mucosa

by stimulation of sensory nerves but administered in large neurotoxic dose
aggravates the mucosal injury due to deactivation of these nerves. EGF
accelerates healing of gastric ulcers but its interaction with sensory nerves on
this healing has not been assessed.

Methods: We examined the effects of small (0.5 mg/kg po) and large dose
(125 mg/kg sc) of CAP on healing of acute stress-induced lesions and chronic
acetic acid-induced gastric ulcers. The rats were sacrificed at 0, 6, 12 and 24
h after restraint stress and 7 days after induction of chronic ulcers. The area
of gastric ulcers was measured by planimetry, the gastric blood flow (GBF) by
laser Doppler flowmetry, the DNA synthesis by incorporation of 3H-thymidine
to DNA and the EGF in the oxyntic mucosa by RIA and RT-PCR.
Summary of results: Stress produced acute lesions with a marked fall of

GBF (by - 35%) and DNA synthesis (by - 50%). After 24 h these lesions were
reduced by 75%, the GBF and DNA synthesis were restored and mucosal
EGF was markedly increased. Salivectomy delayed significantly the healing of
stress lesions and reduced further the synthesis of DNA and GBF. Stimulation
of sensory nerves with CAP (0.5 mg/kg) significantly enhanced the healing of
these lesions and raised GBF and DNA synthesis. In contrast, CAP-induced
sensory denervation significantly delayed healing and caused a fall in GBF
and DNA synthesis at all time intervals after stress. These effects were further
aggravated by salivectomy, which resulted in about 80% reduction in mucosal
EGF content. CAP at a small dose also accelerated the healing of chronic
gastric ulcers and raised markedly GBF and expression of EGF in ulcer area,
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whereas CAP-denervation and salivectomy delayed healing and reduced the
GBF and EGF expression in the ulcer area.

Conclusion: Sensory neurons interact with endogenous EGF in healing of
both acute and chronic gastric ulcers.

8 Synchronized Induction in Cyclin-Dependent Kinase
Cdk2 and FGF Receptor during Gastric Ulcer Healing

B.L. Slomiany, J. Piotrowski, A. Slomiany. Res, Ctr., UMDNJ, Newark, NJ
USA
The processes of gastric mucosal repair, characterized by massive cell mi-
gration, proliferation, differentiation and remodeling, are regulated by growth
factors and the extent of cellular expression of their receptors. Cellular re-
sponses to growth factors and the cell passage through Gl phase of cell cycle
are mediated by D-type cyclins and their specific cyclin-dependent kinases. In
the study presented herein, we assessed the gastric mucosal expression of
basic fibroblast growth factor receptor (bFGF-R) and cyclin-dependent kinase
(Cdk2 p34) with ulcer healing. The chronic gastric ulcers were induced in rats
with acetic acid. Following recovery, the animals were treated twice daily for 14
consecutive days either with a 100 mg/kg of ebrotidine or vehicle, sacrificed at
different healing intervals, their stomachs dissected and subjected to bFGF-R
and Cdk2p32 quantitization. The ulcer area was measured by planimetry. In
the FGF-R assays mucosal membrane bound 125IbFGF was quantitated in a
gamma counter, while ELISA was employed for Cdk2 p34, measurements. In
the absence of ebrotidine the ulcer healing time was 14 days, while treatment
with ebrotidine produced a 71% decrease in ulcer area by the 5th day and
a complete healing by the 7th day. The results of parallel assays of bFGF-R
and Cdk2 p34 revealed that the expression of FGF-R reached a maximum of
2.2-fold increase by the 4th day of healing and remained elevated (1.4-fold)
for up to 10 days. Accelerated ulcer healing with ebrotidine was also reflected
in Cdk2, the expression of which showed the highest (2.1-fold) increase by
the 4th day of healing. The results suggest that the cell cycle regulatory
kinase Cdk2 p34 during cellular proliferation associated with ulcer healing is
controlled differentially by FGF-R, the induction of which determines the cell
cycle progression through Gl and into S phase.

E8611 Cell Cycle Progression with Ulcer Healing by
Suiglycotide

A. Slomianv, J. Piotrowski, D. Skrodzka, B.L. Slomiany. Res. Ctr., UMDNJ,
Newark, NJ USA

The progression of the events associated with gastric mucosal repair following
injury is controlled in an orderiy manner by a plethora of extracellular bioactive
factors exerting their effect on the cell cycle. The transitions between different
cycle states are regulated by a family of of nuclear proteins, cyclins and
cyclin-dependent kinases, the expression of which vary through the cycle
stages. The purpose of this investigation was to evaluate the expression of
cyclin dependent kinase (CDK) and proliferating cell nuclear antigen (PCNA)
with chronic ulcer healing by sulglycotide. The study was carried out on rats
with acetic acid induced chronic gastric ulceration. Following postoperative
recovery, the animals were given twice daily for 14 consecutive days either
a 200 mg/kg dose of sulglycotide or vehicle. At different time interval of
healing the animals were sacrificed, their stomachs dissected and the mucosa
subjected to PCNA and CDK quantitization. The results of assays established
that ulcer healing was accompanied by an increase in mucosal expression
of PCNA and CDK, In the absence of sulglycotide treatment, the maximum
expression of PCNA (4.7 fmoVml) occurred by the second day of healing and
remained elevated for up to six days, while CDK showed the highest activity
(17.4-19.7 fmol/ml) at 4-6 days. Sulglycotide caused acceleration in the rate
of ulcer healing and this process was reflected in in a 2.2-fold enhancement
in PCNA expression over that of controls on the second day of treatment
and a 2.5-fold enhancement on the sixth day, whereas the CDK expression
reached a maximum 2-fold enhancement (33.7 fmolml) by the sixth day of
treatment and remained elevated (32 fmo/ml) for up to 10 days. The findings
indicate that cytoprotective agent, sulglycotide, has the ability to modulate the
processes associated with cell cycle progression.

I 862IRole of Hepatocyte Growth Factor (HGF) and Trefoil
Peptides in Experimental Gastric Ulcer Healing

Ch. Stettler 1, C. Hirschi 1, A. Schmassmann 1, R. Poulsom 2, N. Tarasova3,
K. Matsumoto 4, T. Nakamura 4, B. Flogerzi 1, F. Halter 1. 1 GI Unit, Univ.
Hospital, Bem, Switzerland; 2 Imperial Cancer Research Fund, London, UK;
3National Cancer Institut, Frederick, USA; 4 Univ. School of Medicine Osaka,
Japan
Introduction: HGF and trefoil peptides are potent growth factors which are
locally secreted during gastric ulcer healing. We assessed the role of HGF, its
receptor c-met and trefoil peptides in an experimental gastric ulcer model.
Methods: Wistar rats with a fundic cryoulcer were treated subcutaneously

for 3 and 15 days with either placebo, 1 x 40 gtmol omeprazole or 2 x
100 ,gg/lkg HGF. Ulcer healing was assessed by repeated videoendoscopy,
immunohistochemistry and in situ hybridization.

Results: HGF treated rats showed identical healing curves as placebo in
contrast to omeprazole which accelerated ulcer healing. HGF treated rats

showed a 80% increase of epithelial cell proliferation compared with placebo
on day 15, but not in the eariy healing phase. HGF-receptor protein was
decreased on days 3 and 8, but overexpressed in the regenerative glands
on day 15. HGF mRNA was detected in mesenchymal cells of the ulcer bed
on day 15. Both trefoil peptides rSP (rat spasmolytic polypeptide) and pS2
(mouse one p-domain) mRNAs were significant increased in the regenerative
epithelium on days 3 and 15. HGF did not influence the expression of trefoil
peptides.

Conclusion: The expression of HGF in mesenchymal cells of the ulcer base
and of HGF-receptor in regenerative glands on day 15, suggest a significant
role of HGF in the glandular reconstruction in the late phase of ulcer healing.
The strong expression of trefoil peptides in the eariy and late ulcer healing
phases supports their relevant role in gastric ulcer healing.

18631 Chronological Changes of G-Cell and ECL-Cell
Numbers After Long-Term Acid Suppression in Rats

Chen Gang, Kashiwagi Hideyuki, Omura Nobuo, Moriya Usuke,
Hagiwara Eiitirou, Aoki Teruaki. Department of Surgery (II), The Jikei
University School of Medicine, Tokyo, Japan
Aim. This study investigated the chronological changes of gastrin-immu-
noreactive cell (G-cell) and enterochromaffine-like cell (ECL-cell) numbers in
stomachs of rats after 4-week treatment with histamine H2 receptor antagonist.

Method. Wistar male rats were treated with famotidine (15 mg/kg/day p.o.)
for 4 weeks. After withdrawal of the drug, rats were divided into 8 groups: Fo (on
the day of cessation of famotidine administration), F3 (3 days after cessation of
famotidine). F5 (5 days), F7 (7 days), F10 (10 days, F14 (14 days), F28 (28 days)
and Fs8 (56 days) group and control group (n = 6). G-cells and ECL-cells were
immuno-stained with labeled streptavidin-biotin-peroxidase complex method
using antibodies to synthetic human gastrin-1 7, and a commercially available
histamine antibody. And the cell with visible nuclei was only counted.

Results. The G-cell number significantly increased in FO, F3, F5, F7 and
F10 group compared with control group, but the numbers in F14, F28 and F56
returned to the control level. The ECL-cell number significantly increased in
all famotidine-treated groups and they had not retumed to the control level by
56 days after cessation of famotidine.

Conclusion. The long-term high-dose famotidine administration produced
the increase of the G-cell number and ECL-cell number in the rats. The G-cell
number seemed to retum to the control level in 14 days after cessation of the
drug. However, the ECL-number did not retum to the control level in this study.

E864 INitric Oxide in the Regulation of Gastrin Release and
Gastric Emptying in Humans

J.W. Konturek, H. Fischer, RM. Gromotka, R. Stoll, S.J. Konturek,
W. Domschke. Department of Medicine B, University of Muinster, Monster,
Germany; Institute of Physiology, Jagiellonian University, Krak6w, Poland
Nitric oxide (NO) has been shown to be formed from L-arginine (L-Arg) by
constitutive NO synthase in epithelial cells, endothelial cells and nitrinergic
nerves of the digestive tract. NO has been implicated in gastric hyperemia
associated with gastric secretory stimulation by pentagastrin in anesthetized
rats as noncholinergic and nonadrenergic mediator. Recently, it has been
shown that NO is involved in the control of gastric acid secretion and gastrin
release under physiological conditions in dogs and that those effects are
partially mediated by the release of somatostatin. The aim of this study in 10
healthy volunteers was to evaluate the role of NO in the control of gastrin and
somatostatin release in response to ordinary feeding. Gastric acid secretion
was determined by means of continuous intragastric pH-metry (Digitrapper,
Synectics, Stockholm, Sweden) after feeding with 500 ml of caloric, semiliquid
meal (Fresubin, Fresenius, Bad Homburg, Germany). Plasma levels of gastrin,
somatostatin and insulin were measured using specific radioimmunoassays.
The gastric emptying rate after feeding was determined using 13C-acetate
breath test. In this double blind study gastric secretory activity and gastric
emptying rate were determined in random order on three different days after
pretreatment with 0.9% NaCI (control), NG-monomethyl-L-arginine (L-NMMA
60 nmol/kg-min i.v.) or combination of L-NMMA and L-Arg (30 ,mol/kg-min
i.v.). Pretreatment with L-NMMA suppressed the postprandial increase in
gastrin release and caused a small but significantly higher rise of plasma
somatostatin when compared to control values. The gastric emptying half-time
was reduced by about two fold and during the median two hours, postprandial
intragastric pH showed tendency to increase above control values (L-NMMA:
3.6 ± 0.4 vs. control: 3.3 ± 0.5) but this rise was not statistically significant.
Plasma insulin level reached significantly higher postprandial values in tests
with L-NMMA compared to control tests probably due to enhanced gastric
emptying of meal. Those effects of L-NMMA on the gastric secretory and
motor activity as well as plasma hormone release were not observed in tests
after pretreatment with the combination of L-NMMA and L-Arg. We conclude
that: 1) endogenous NO is involved in the regulation of postprandial gastrin
release and these effects appear to be mediated, at least in part, by the
release of somatostatin; 2) endogenous NO appears also to be involved in the
regulation of gastric emptying presumably mainly through its excitatory action
on the proximal stomach, and 3) inhibition of NO synthase enhances plasma
insulin release probably due to increased gastric emptying of carbohydrate
containing caloric meal.
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8 Effect of Capsaicin and Epidermal Growth Factor on
Gastroprotection in the Rat: Influence of Sensory
Ablation, Sialoadenectomy, and Close Arterial Infusion
with a Calcitonin Gene-Related Peptide Antagonist

C.H. Teng, J.Y. Kang1, F.C. Chen 2, A. Wee 3. Department of Medicine;
2 Department of Physiology; 3 Department of Pathology, National University
of Singapore, Singapore; 1 James Paget Hospital, Norfolk, UK

We and others have shown that capsaicin and epidermal growth factor (EGF)
protect against gastric mucosal injury in several experimental models. Both
chilli, which contains capsaicin, and saliva, which contains EGF, have been
proposed as possible protective factors in the pathogenesis of human peptic
ulcer disease.
The present study aims to understand the mechanisms of gastroprotection

afforded by capsaicin and EGF. We investigated the effect of capsaicin, EGF,
and a combination of capsaicin plus EGF on ethanol-induced gastric mucosal
injury in intact rats, and in rats subjected to sensory ablation, sialoadenectomy,
or both operations (n = 8 per group). The effect of sensory ablation and close
arterial infusion of hCGRP8--37, an antagonist of calcitonin gene-related
peptide (CGRP), on the gastric hyperaemic effect of capsaicin and EGF was
evaluated in a gastric chamber preparation. Gastric mucosal damage was

assessed by planimetry and light microscopy.
Capsaicin, EGF and their combination reduced ethanol-induced gastric

mucosal damage in rats with intact innervation. In contrast, they did not af-
ford any protection in capsaicindesensitised rats. Sialoadenectomy had no
effect. Administration of capsaicin, EGF or their combination increased gas-
tric mucosal blood flow in rats with intact innervation but not after capsaicin
desensitisation. Close arterial infusion of hCGRP8_37, an antagonist of cal-
citonin gene-related peptide (CGRP), abolished the hyperaemic effect of both
capsaicin and EGF.
Our results suggest that capsaicin and EGF may exert their gastroprotective

effects via stimulation of capsaicin sensitive afferent neurones with release of
CGRP.

Central Effect of Pacap on Gastric Secretion and
Gastric Mucosal Blood Flow in Anesthetized Rats

M. Ozawa, M. Aono, K. Mizuta, M. Moriga, M. Okuma. The First Department
of Intemal Medicine, Faculty of Medicine, Kyoto University, Kyoto, Japan
PACAP is a neuropeptide originally isolated from ovine hypothalamic tissues
and has two amidated forms, PACAP38 and PACAP27. We examined the
effects of centrally administered PACAP38 on gastric secretion and gastric
mucosal blood flow (GMBF) in anesthetized rats.
Male Wistar rats were anesthetized with a urethane injection after 24 hr

fast. A stainless steel cannula was implanted in the right lateral ventricle.
The gastric secretion study was performed using Ghosh-Lai's rat preparation.
PACAP38 or PACAP27 (2, 4,8 nmol/rat) was administered ICV. Acute cervical
vagotomy or atropine injection (10 ug/kg i.v.) was performed 15 min before
ICV PACAP38 to examine the vagal pathway. PACAP antagonist PACAP6-38
(4 nmol/rat) was injected ICV to examine the role of PACAP receptor. The
effect of ICV or IV bolus injection of PACAP38 on GMBF was examined by a

laser doppler flowmeter.
ICV PACAP stimulated gastric secretion dose-dependently. PACAP38 was

1.5-2 times more potent than PACAP27 on gastric secretion. By contrast,
IV bolus injection of PACAP38 had no effect on basal gastric secretion.
PACAP6-38 by itself at higher doses (8, 16 nmol/rat) stimulated gastric
secretion. ICV PACAP6-38 at a dose (4 nmol/rat) that had no effect on gastric
secretion, atropine orvagotomy pretreatment suppressed the stimulatory effect
of PACAP38. ICV PACAP38 increased GMBF continuously, whereas IV bolus
injection of PACAP38 increased GMBF transiently.
These results suggested that centrally administered PACAP may have a

regulatory role in gastric secretion through PACAP receptors and the vagal
pathway and modulate GMBF.

867 I Effect of Glicentin and Oxyntomodulin on Isolated
Smooth Muscle Cells from Antrum

G. Rodier , R. Magous 2, T. Mochizuki, J. Martinez, D. Le Nguyen',
J.P. Bali2, D. Bataille1, C. Jarrousse'. 1 INSERM U 376, CHU Amaud de
Villeneuve, 34 295 Montpellier, France; 2 INSERM CJF 9210, Biochimie des
Membranes, Facultd de Pharmacie, 34060 Montpellier, France

Glicentin (GLIC) and oxyntomodulin (OXM), two peptides coreleased from
ileum and large intestine during digestion which are related to the en-
teroglucagon concept and represent the main circulating oxyntomodulin-like
immunoreactants. Both hormones contain the whole glucagon sequence and
a C-terminal octapeptide. Moreover, GLIC has a 32 amino-acids N-terminal
extension. GLIC and OXM activities differ from that of glucagon. They are
directed towards the digestive tract: inhibition of gastric acid secretion in vivo
in rat and man, inhibition of gastric emptying and duodenal motility for OXM in
man and inhibition of the antral motor activity at high doses for GLIC in dog.
The effect of GLIC and OXM on gut motility prompted us to analyse their

activity on the model of smooth muscle cells isolated from rabbit antrum after
enzymatic digestion and mechanical stirring. The preparation contained 95%
circular muscle cells. Human GLIC and OXM were obtained by chemical
synthesis.

GLIC or OXM induced a clear shortening of the cells, their maximal con-
traction corresponding to 13.9 ± 0.8% and 15.5 ± 0.9% of decrease in mean
length. The contraction induced by GLIC and OXM was dose related, the
observed EC50 were 5 and 83 pM respectively. The effect of two C-terminal
fragments, OXM (19-37) and OXM (30-37), known to inhibit acid secretion,
was also studied. The extent of maximal contraction was maintained (13.7 ±
0.5% and 14.9 ± 1.1% respectively) but OXM (30-37) was 1800 less potent
(EC50 = 10420 pM) than GLIC whereas OXM (19-37) was as potent as
OXM (EC50 = 72 pM). By contrast, glucagon or tGLP exhibited no contractile
effect.

In conclusion, it is the first time that a target cell is described for glicentin or
oxyntomodulin. These results pointed out the effect of these two coreleased
hormones on digestive motility in addition to their well established role on
gastric acid secretion.

[868 IEffect of Epidermal Growth Factor, Capsaicin and Chilli
Ingestion on Haemorrhagic Shock-induced Gastric
Mucosal Injury

C.H. Teng, J.Y. Kang , A. Wee 2, K.O. Lee. Department of Medicine;
2 Department of Pathology, National University of Singapore, Singapore;
1 James Paget Hospital, Norfolk, UK
We, and others, have shown that epidermal growth factor (EGF), chilli, and
its pungent ingredient, capsaicin, are protective against ethanol- and aspirin-
induced gastric mucosal injury in animals. In the present study, we further
investigated the effect of EGF, capsaicin, and long term ingestion of chilli, on
haemorrhagic shock-induced gastric mucosal injury.

Fasted, anesthetised rats (n = 8 per group) were subjected to 60 minutes
of haemorrhagic shock by withdrawing the blood, 1.7 ml/100 g body weight,
followed by 45 minutes of reinfusion of shed blood. Using an ex-vivo gastric
chamber preparation, superficial, white abnormal areas were observed on
the gastric mucosa during haemorrhagic shock, and upon reinfusion of shed
blood, bleeding occurred at these areas resulting in lesion formation. Gastric
mucosal damage was assessed by planimetry and light microscopy.

Topical application of EGF (25 ,ug) to the gastric mucosa prior to haem-
orrhagic shock significantly reduced the gastric mucosal injury from 30% to
10% (p < 0.05). Similariy, administration of capsaicin (5 mg) prior to haem-
orrhagic shock reduced the damage to 7% (p < 0.05). The use of EGF and
capsaicin after haemorrhagic shock, however, did not produce any beneficial
effect. Chilli intake for four weeks (360 mg daily) reduced gastric mucosal
injury from 21% to 11% (p < 0.05). Pre-treatment of rats with subcutaneous
high dose capsaicin (125 mg/kg body weight) to achieve desensitisation of
capsaicin-sensitive afferent neurones abolished the gastroprotection afforded
by EGF, capsaicin and four-week chilli intake.

Epidermal growth factor, capsaicin and long term chilli intake protect against
haemorrhagic shock-induced gastric mucosal injury and that this protection
may be mediated by capsaicin-sensitive afferent neurones.

E870 IShort-Term Sucralfate Administration Alters Potassium
Diclofenac Absorption in Healthy Human Volunteers

J.J. Pedrazzoli 1, C.M.F. da Silval, M.A. Pierossi 2, H.B. Dias2,
M.N. Muscara , F. Duarte Mendes 1, G. de Nucci 2. 1 Dept. of Intemal
Medicine (FCM), USF, Av S. Francisco de Assis 218; 12900-000, Braganca
Paulista, SP; Brazil; 2 Dept. of Pharmacology (FCM), UNICAMP, Campinas,
SP; Brazil

The production of peptic ulcers is a clinically important side-effect of non-
steroidal antinflammatory drugs (NSAIDS). Sucralfate is a basic aluminum
salt of sucrose sulfate that polymerizes in an acid medium to form a viscous
substance capable of binding to the gastric and duodenal mucosa. This
is thought to accelerate ulcer healing; however, the healing mechanism(s)
remains to be fully defined. The objectives of the present work were to study
the influence of sucralfate on the pharmacokinetics of diclofenac in eighteen
healthy male volunteers.

Methods: Potassium diclofenac suspension (Cataflam, Ciba-Geigy, 105
mg) was administered orally with or without a five-day pre-treatment with
Sucralfate (2000 mg bid; phases SUC+ and SUC-, respectively), and blood
samples were collected before and 0.5, 1.0, 1.5, 2, 3, 4, 6, 8, 12, and 24 h
after diclofenac administration. The serum concentrations of diclofenac were
quantified by reverse-phase HPLC with U.V. detection. The maximum plasma
concentration (Cm,,), the time taken to reach this (Tmax), a first-order terminal
elimination rate constant (K.), the half-life (T1/2), the area under the time-
concentration curves from 0-24 h (AUC 0--24) and the value AUCo_-24/T1/2
as an index of diclofenac clearance, were determined.

Results: Pre-treatment with sucralfate significantly decreased the amount of
diclofenac absorbed (75% of the AUC during the SUC- phase) and the Cmax
(62%) with no significant effect on diclofenac elimination.

Conclusion: Pre-treatment with sucralfate leads to decreased bioavailability
of potassium diclofenac

Financial support: CNPq, FAPESP
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E Bacterial Endotoxin Lipopolysaccharide (LPS) Protects
Gastric Mucosa Via Endogenous Prostaglandins (PG),
Nitric Oxide (NO) and Sensory Nerves

T. Brzozowski, RCh. Konturek, Z. Sliwowski, S.J. Konturek. Inst. Physiol.,
Univ Sch Med, Krakow, Poland; Dept Med 1, University Erlangen, FRG

Purpose: LPS induces endotoxemia by releasing various cytokines and NO
synthesis but its effects on gastric secretion and mucosal protection have not
been tested.

Methods: We determined the effects of bacterial (E. coli) LPS on gastric
secretion, acute gastric lesions induced by 100% ethanol, gastric blood flow
(GBF) using laser Doppler flowmetry and expression of constitutive (cNOS) and
inducible NO synthase (iNOS) messenger RNA in gastric mucosa using RT-
PCR. Four series (A-D) of tests were performed on rats; A - with suppressed
PG generation by indomethacin (5 mg/kg ip), B - with inhibited NO synthase
by NG-nitro-L-arginine methyl ester (20 mg/kg iv), C - with deactivated sensory
nerves with capsaicin (125 mg/kg sc) and D - with vehicle treatment (control).
Summary of results: LPS (0.01-1.0 mg/kg) applied intragastrically was

ineffective but when given intraperitoneally (ip) it reduced dose-dependently
both gastric acid secretion and ethanol-induced mucosal lesions. The dose
inhibiting by 50% (ID50) these lesions was 0.8 mg/kg and it was accompanied
by a significant rise in the GBF. The protective effect of LPS persisted over
6 h, similariy as after exogenous dimethyl PGE2 (10 jig/kg ip). Pretreatment
with indomethacin significantly reduced the gastroprotection and hyperemia
afforded by LPS. Intense signals for expression of cNOS and iNOS were
detected by RT-PCR in the gastric mucosa of LPS-treated rats. Suppression
of NO synthase by L-NAME also significantly reduced the protective and
hyperemic effects of LPS against ethanol damage. Addition of L-arginine
(300 mg/kg iv), a substrate of NO synthase, restored the protective and
hyperemic action of LPS. Deactivation by capsaicin of sensory nerves reduced
significantly the protection and hyperemia caused by LPS.

Conclusion: LPS protects gastric mucosa from acute ethanol-induced dam-
age via the mechanism involving endogenous PG, arginine-NO pathway and
sensory nerves.

M IEffects of Pyrilamine on Secretions of Gastric Acid and
Gastrin in Rats After Long-Term Acid Suppression

Takaoka Toru, Chen Gang, Kashiwagi Kideyuki, Omura Nobuo, Aoki Teruaki.
Department of Surgery (II), The Jikei University School of Medicine, Tokyo,
Japan

Aim. Long-term acid suppression is known to induce hypergastrinemia, but the
underlying reasons why there is no increase in acid secretion, so-called acid
rebound, after the treatment is widely debated. Acid secretion is known to be
regulated by many factors, and long-term acid suppression may produce the
change of other regulatory factors. Histamine H1 and H2 receptor subtypes
are reported to locate on gastrin-immunoreactive cell (G-cell). This study
investigates the effects of pyrilamine (an H1 receptor antagonist) on gastric
acid and gastrin secretions in rats after 4-week acid suppression.

Method. Famotidine (H2 receptor antagonist 15 mg/lkg/day p.o.) was ad-
ministered in drinking water for four weeks. On the 3rd, 5th and 7th day
after cessation of famotidine treatment, the gastric juice pH, acid output, and
serum gastrin level were measured in rats 5 hours after pylorus-ligation with or

without pretreatment of pyrilamine (50 mg/kg, i.p.). If administered, pyrilamine
was given prior to 30 minutes before pylorus-ligation.

Result. After the cessation of famotidine, the gastric juice pH, acid output
and serum gastrin level were not significantly different from those of the control
group. However, pretreatment of pyrilamine significantly increased the acid
output and the serum gastrin level in the famotidine-treated group, but not in
the control group.

Conclusion. These results suggest that gastric acid and gastrin secretions
don't increase after long-term treatment with H2 receptor antagonist because
they become inhibited via the H1 receptor.

E Gastric Blood Flow Changes May Differ in the Mucosa
and the Extramural Arteries In Response to Different
Stimuli

M. Casadevall, A. M6ndez, C.H. Watcher, A. Heinemann, J.1. Elizalde, M. del
Rivero, P. Holzer, E. Quintero, J.M. Pique. University of Barcelona, Spain;
University of La Laguna, Spain; University of Graz, Austria

Although flow to the mucosal layer mainly depends on the supply from
extramural arteries of the stomach, a certain degree of autoregulation may

probably takes place with changes on flow resistance in the submucosal
arterioles. Aim: To compare the gastric mucosal blood flow (GMBF) and the left
gastric artery blood flow (LGABF) responses to pharmacological, physiological
and pathological stimuli. Methods: In urethane anesthetized rats, GMBF and

LGABF were measured by hydrogen gas clearance and perivascular ultrasonic
transit time respectively. In separate groups of rats measurements were

conducted in baseline conditions and after vehicle administration (n = 5),
vasopressin infusion (1 mU/min, n = 9), isovolemic hemodilution by exchanging
3 ml of blood by a plasma expander (n = 6), pentagastrin infusion (40 Ag/lkg/h,
n = 8) or HCI-taurocholate gastric perfusion (n = 7). In additional groups of rats

submitted to hemodilution, pentagastrin infusion or HCI-taurocholate gastric

perfusion pretreatment with L-NAME (10 mg/kg) was administered.

Results: Vasopressin induced a significant reduction in both GMBF and
LGABF, but the percent decrement was greater (p = 0.05) in LGABF (47 ±
7%) than in GMBF (30 ±4%). Isovolemic hemodilution was followed by an
increase in both GMBF and LGABF, the percent increment being significantly
(p <0.05) higher in LGABF (105 ± 14%) than in GMBF (60 ± 8%). This
increment in blood flow was significantly (p < 0.05) attenuated by L-NAME
in both the GMBF (78% attenuation) and the LGABF (89% attenuation). In
rats infused with pentagastrin, a significantly (p <0.05) greater increment was
observed in GMBF (80 ± 9%) than in LGABF (29 ± 7%), both increments
being attenuated by L-NAME. A similar gastric hyperemic response was
seen in the GMBF and the LGABF when gastric mucosa was challenged
by HCI-taurocholate perfusion, an effect that was significantly attenuated by
L-NAME.

Conclusions: Gastric mucosal and left gastric artery blood flows changes
may differ under certain pharmacological, pathological or physiological stim-
uli. This illustrates the autoregulatory capability of the vascular tone at the
mucosal-submucosal level. In addition, hyperemic responses induced by pen-
tagastrin, hemodilution, and HCI-taurocholate injury are modulated by nitric
oxide inhibition in a similar manner in the left gastric artery and in the mucosal
microcirculation.

1874 Expression of Epidermal Growth Factor (EGF) and
Transforming Growth Factor Alpha (TGFca) during
Recovery from Stress Damage

P. Konturek, T. Brzozowski, J. Majka, Z. Sliwowski, H. Emst, E.G. Hahn,
S.J. Konturek. Dept. Med 1, Univ Erlangen-Nuremberg, Germany; Inst.
Physiol, Jagiell. Univ. Med. Sch. Krakow, Poland
Background: Stress is known to produce gastric mucosal damage but the
mechanism of the recovery of gastric mucosa after stress exposure has
not been fully explained. EGF and TGFa are potent mitogenic and growth
promoting factors involved in the protection of gastric mucosa against stress-
induced damage but expression of these growth factors during mucosal healing
after stress exposure has been little evaluated. This study was designed to
determine the rate of cell proliferation, changes in the gastric blood flow
(GBF) and the expression of EGF and TGFa during mucosal repair after
stress. Material and Methods: Rats were exposed to 3.5 h of water immersion
and restraint stress and sacrificed at 0, 2, 4, 6, 8 and 12 h after stress. The
number and area of gastric lesions was determined by planimetry and the GBF
was measured by laser Doppler flowmetry. The gastric content was collected
for the measurement of luminal release of EGF by radioimmunoassay. The
mucosal sections were stained immunocytochemically for proliferating cell
nuclear antigen (PCNA) - an index of cell proliferation and for EGF and
TGFa with monoclonal antibodies. Expression of EGF and TGFa mRNA in
fundic mucosa was determined by reverse-transcriptase polymerase chain
reaction (RT-PCR). The first-strand cDNA was synthesised from total RNA
and then amplified with specific primers by PCR method. PCR products were
separated on 1.5% agarose gel by electrophoresis and then visualised under
UV. Results: The number of gastric lesions induced by stress averaged 18
± 4 and declined at 2, 4, 6, 8 and 12 h by 9%, 15%, 33% 62% and 85%,
respectively. This was accompanied by a significant rise in GBF by 8%, 15%,
26%, 32% and 35%, respectively and a marked increase of the luminal EGF
immunoreactivity. PCNA labelling index increased gradually after stress and
reached the maximum at 6 h. The immunohistochemical expression of EGF
rised time-dependently and reached a peak at 4 h, whereas expression for
TGF-a increased gradually from 0 h to 12 h after stress. EGF mRNA was
not detectable in intact mucosa but expressed at 0, 2, 4, 6 and 8 h with the
maximal signal at 4 h after stress. Expression of TGFa mRNA was present
in intact mucosa and during all intervals after stress exposure. Conclusion:
gastric hyperemia and an increase in cell proliferation are involved in mucosal
repair after stress damage and this appears to be mediated by luminal release
of EGF and an overexpression of EGF and TGFa.

1875 Role of Endogenous Nitric Oxide on Water Immersion
Stress-induced Gastric Lesions in Rats

K. Tachi, H. Goto, S. Hase, T. Arisawa, Y. Niwa, N. Ohmiya, M. Hisatomi,
T. Watanabe, N. Okada, M. Tsukamura, Y. Hisanaga, T. Hayakawa1,
S. Sugiyama 2. 1 Second Department of Internal Medicine, Nagoya University
School of Medicine, Nagoya, Japan; 2 Department of Clinical Biochemistry,
Institute of Applied Biochemistry, Mitake, Kani-gun, Gifu, Japan

Background. Gastric mucosal microcirculation is an important factor in the
genesis of gastric lesions and nitric oxide (NO) plays a crucial role in the
regulation of regional blood flow. This study was designed to evaluate the
effect of cetraxate, an anti-ulcer drug, on water immersion stress-induced
gastric lesions in relation to the changes in NO synthase activity.

Methods. Gastric lesions were induced in rats by water immersion stress.
The effects of cetraxate on NO synthase activity with or without stress was
determined enzymatically. Changes in gastric mucosal prostaglandin (PG)
contents with or without stress were also determined using high performance
liquid chromatography. Gastric mucosal blood flow was measured by hydrogen
gas clearance technique.

Results. Water immersion stress induced gastric lesions. Cetraxate miti-
gated significantly the lesions but NG-monomethyl-L-arginine (L-NMMA), a
specific inhibitor of NO synthase, exacerbated the lesions. The favorable ef-
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fect of cetraxate was remarkably diminished by administration of L-NMMA.
NO synthase activity increased significantly 30 min. after stress and de-
creased significantly 6 hr. after stress. Cetraxate treatment increased NO
synthase activity throughout the experiment in rats with or without stress treat-
ment. Water immersion stress decreased all PGs detected, i.e., 6-keto-PGFia,
PGF2a, PGE2 and PGD2. Cetraxate prevented stress-induced decreases in
PG contents. L-NMMA showed no significant effect on PG contents. Cetraxate
increased gastric mucosal blood flow significantly and L-NMMA cancelled out
cetraxate-induced increase in blood flow.

Conclusions. The pharmacological efficacy of anti-ulcer drugs such as
cetraxate might be attributable to the enhancement of NO synthase activity
resulting in an increase in gastric mucosal blood flow.

Novel Evaluation Method for Drug Induced Gastropathy
Using Endoscopic Sprayed Powder Drug Delivery
System (IV)

T. Hoshino, T. Kishi, K. Abiko, K. Nakazawa, H. Nabana, M. Nunamo,
K. Kusakari, M. Ishida. St. Marianna University School of Medicine,
Kawasaki, Japan

Aim: Previously, we have reported that administration of powdered drugs
using an endoscopic compressed air drug delivery system technique was
useful for the investigation of direct effects of drugs on the gastric mucosa,
and demonstrated the direct irritant action of anti-inflammatory drugs. In this
study, the direct irritant actions of antibiotics powder studied in canine gastric
mucosa using this technique.

Methods: 2.5 mg/kg of powder drugs were administered at target sites (about
10 mm 4) on the gastric mucosa of five dogs by endoscopically, followed by
observation of changes in the character of the gastric mucosa after 24 hours.

Results: Minocycline hydrochloride induced mucosal lesions were limited
to the target site of gastric mucosa in all dogs. However, no lesions was
observed at any other site. Amoxicillin 2/5 dogs (40%) induced superficial
gastritis at the antrum, but did not appear to spray sites. Erythromycin did
not induced mucosal lesions. The control study of powdered NaCI produced
gastric mucosal lesion at the site of administration in all dogs. No lesions were
induced by lactose.

Conclusions: We could observe the experimental gastric mucosal lesion at
the target site of the gastric mucosa by an administration of a small amount of
powdered drugs via an endoscope. Minocycline hydrochloride induced direct
irritant action on the gastric mucosa. Amoxicillin and erythromycin did not
induce direct mucosal lesions.

E Gastroprotective Properties of Aminosugar
Glucosamine and its Derivates

l.A. Zupanets, V.P. Chemych, V.V. Propisnova. Department of Clinical
Pharmnacy, Department of Organic Chemistry, Ukranian Academy of
Pharmacy, Kharkov, Ukraine

During the last 5-7 years aminosugar glucosamine has been attracting the
research workers close attention, as it is an integral element of biological
membranes and, included in composition of mixed biopolymers and, being
a natural metabolite of human organism, is absolutely harmless. In the field
of gastroenterology there's an opportunity of appliment for glucosamine, con-
ditioned by existence of target-organs - stomach in the mucus of which its
own glucosamine of neutral glycoproteides is contained, according the data of
the literature. In the course of experiments and clinical testing we proved the
sudden lowering of endogenous glucosamine in target-organs in pathology
of gastrointestinal tract. In the connection of above mentioned material the
suggestion about the efficiency of glucosamine in gastric ulcer desease was
brought up.
The experiments were held on white rats of Wistar line. Gastric ulcer

desease was induced by combined intragastric putting of prednyzolon and
80% aethylic spiritus. This model gives the 100% development of gastric
ulcer affections of stomach in control animals. The antiulcer activity of the
substances was valued at the following features: the ulcer area, the per-
centage of animals with ulcer, ulceral index. Besides that the contents of
endogenous glucosamine was studied in blood serum and gastric tissue.
Durng the experiment, the following substances were studied: glucosamine
hydrochloride, N-acetylglucosamine, glucosamine acid, glucosamine pentaac-
etas, glucosamine disulfatis ("SIGMA", USA), and the original substances, that
are the oxalic acid derivates: oxaglucamine with one molecula of glucosamine
and dioxaglucamine with two moleculas of glucosamine. The studied sub-
stances were putting on before 1 hour of ulcer modeling and 3 hours after of
ulcer modeling per os.

Experiments that were made shows the gastroprotective properties of all
studied substances. The highest antiulcer activity had glucosamine hydrochlo-
ride and it synthetic derivates, that lowered the ulcer index in 10, 5 and 30

times, respectively, in comparison with the control group. The contents of en-

dogenous glucosamine in blood serum and gastric mucosa restored to the level
of intact rats under the influence of above mentioned substances. Received
data makes it possible to propose glucosamine hydrochloride, oxaglucamine,
dioxaglucamine for the further investigation on antiulceral activity in order to
clinical using.
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878 Involvement of Endogenous Nitric Oxide in the
Gastroprotective Activity of Ebrotidine in Rats

D. Palop, L. Conejo, A. Sacrstan, J.A. Ortiz. Department of Pharmacology,
Centro de Investigation Grupo Ferrer, Barcelona, Spain
Ebrotidine is a novel H2-receptor antagonist with marked antisecretory potency
which affords a remarkable gastroprotective activity against ethanol. In a
previous study, we demonstrated that the administration of N-nitro-L-arginine
methyl ester (L-NAME), inhibitor of nitric-oxide synthase (NOS), antagonized
significantly the gastroprotective activity of ebrotidine. The aim of this study
was to investigate the influence of L-arginine and D-arginine on the antagonism
exerted by L-NAME in the gastroprotective action of ebrotidine. Two groups of
male SD rats received saline (i.v.) 10 min prior to ebrotidine (100 mg/kg i.g.) or
the vehicle, while two other groups were given L-NAME (10 mg/kg i.v.) instead
of saline under the same conditions. Then, other two groups of rats received
L-arginine (200 mg/kg i.v.) or D-arginine (200 mg/kg i.v.) immediately prior to
L-NAME and 10 min before ebrotidine. Thirty minutes after ebrotidine or the
vehicle all the groups were administered with 100% ethanol (1 mI/rat i.g.) and
after 60 min they were sacrified. Results showed that mucosal damage in the
control group in the absence and in the presence of L-NAME was 78.06 ± 4.28
mm and 143.71 ± 8.61 mm respectively. The lesion inhibition rate was 85%
for ebrotidine in the absence of L-NAME. Pretreatment with L-NAME reduced
the inhibition rate of ebrotidine to 24%. Finally, L-arginine, natural substrate for
NOS, counteracted the reduction in the gastroprotective action of ebrotidine
caused by L-NAME, the lesion inhibition rate being 69%, while D-arginine was
ineffective and the inhibition afforded by ebrotidine was only 14%. Our findings
indicate that nitric oxide plays a crucial role in the gastroprotective activity of
ebrotidine.

E879 Neural Mechanisms and Gastroduodenal Resistances
to Saline Flow Activated by Acute Blood Volume
Expansion in Anaesthetized Rats

J.R.V. Gra,a, D.I.M. Cavalcante, F. de A.A. Gondim, G.R. Oliveira,
M.C.V. Rego, H.M.P. Alencar, F.H. Rola. Department of Physiology and
Pharmacology, Federal University of Ceara, Brazil

Acute blood volume expansion increases the gastroduodenal resistance to
the flow of saline in rats (Xavier-Neto, J. et al Gut, 34, 235, 1990). In this
study, we searched out the possible gastroduodenal site(s) of resistance
and neural mechanisms involved on the phenomenon. Four gut circuits were
prepared (gastroduodenal, gastric, pyloric and duodenal) and perfused under
barostatically controled pressure (4 cm H2O) on male Wistar rats (n = 64, 200-
300 g). Perfusion flow rates did not change in time control euvolaemic animals.
Blood volume expansion (i.v. Ringer-bicarbonate infusion, 1 m/min up to a 5%
of body weight) reduced perfusion rate in gastroduodenal (10.3 ± 0.5 to 7.6
± 0.6 mVmin - p < 0.05), pyloric (9.0 ± 0.6 to 5.6 ± 1.2 mI/min - p < 0.05),
duodenal (10.8 ± 0.4 to 8.0 ± 0.6 mIl/min - p < 0.05), but not in gastric circuit
(11.9 ± 0.4 to 10.4 ± 0.6 mil/min - p> 0.05). The threshold for blood volume
expansion effect for gastroduodenal flow was 4% of b.w., 2% for duodenal
and 3% for pyloric flow reduction. Mean arterial pressure was not modified,
but central venous pressure levels increased (p < 0.05). Yohimbine (3 mg/kg)
and prazosin (1 mg/kg) blocked expansion effect on duodenal but not in the
pyloric circuit. Atropine (0.5 mg/kg), was ineffective. The results show that
blood volume expansion increases gastroduodenal resistance(s) to the flow of
liquid in rat; pylorus and duodenum are two important sites of resistance and
yohimbine and prazosin (alpha blockade) abolished the phenomenon, but not
atropine. Coupled to decreased intestinal absorption and increased secretion
rates (Duffy, et al Gastroenterology, 75: 413-8, 1979), these modifications
on gastroduodenal flow may work as a mechanism to warrant liquid volume
homeostasis.

Financial support: CNPq, CAPES-PET, UFC e UNIMED-Ce.

880 IDiet-induced Changes of Rat Gastric Muscle
Responses to Acetylcholine, Caerulein and
Cholecystokinin. An In Vitro Study

V. Leray, G. Shi, S. Bruley des Varannes, C. Cherbut, J.P. Galmiche. Human
Nutrition Research Center, INSERM and INRA, Nantes, France
The influence of long-term modifications (i.e. adaptation) of diet on gas-
trointestinal motility is not well known. In rats, preliminary studies from our
laboratory indicated that gastric emptying is delayed after 3 weeks of feeding
with low protein diet. We hypothesized that this adaptation could result from
changes in the smooth muscle responses to neuromediators. Consequently,
we tested the effects of acetylcholine (Ach), caerulein and cholecystokinin
(CCK) on fundic and antral contractility of rats chronically adapted to high and
low protein diets.

Methods. Wistar rats (n = 36, final weight: 330-350 g) were adapted during
21 days to two isocaloric diets. A group was fed with a high protein diet (56%),
and the other one with a low protein diet (9%). All the rats were compared
with control rats fed with standard diet containing 18% of protein (n = 12).
Contraction of antrum and fundus longitudinal muscle segments, bathed in
Krebs solution, was recorded by a force transducer in response to different
doses of Ach (10-9 to 10-3 mol/L), caerulein (10-11 to 3.7 x 10-8 moVL) and
CCK (10-12 to 10-6 mol/L). Results were expressed as means ± SEM and
compared to control by unpaired Student's t test.
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Results. High protein diet did not affect responses to Ach, caerulein or
CCK. In contrast, after low protein diet fundic response to Ach (10-3 mo/L)
significantly decreased: 85.6 ± 6.9 g/g of fresh tissue vs 111.1 ± 5.5 g/g of
fresh tissue (control rats), p < 0.02. By contrast, the low protein diet resulted in
increased antral response to caerulein (3.7 x 10-8 mol/l): 26.1 ± 3.6 mg/mm2
vs 8.9 ± 4.2 mg/mm2 (control rats), p < 0.02, and CCK (10-6 moVL): 7.6
1.5 mg/mm2 vs 3.2 ± 0.8 mg/mm2, p = 0.01.

Conclusion. Adaptation to a low protein diet is associated with significant
changes in the motor responses of gastric motility to several mediators. These
results are consistent with the delayed gastric emptying previously reported
in in vivo conditions. The mechanisms whereby this adaptation occurs should
be further investigated (up- or down-regulation of receptors?).

Adaptive Cytoprotection and Adaptation to Topical
Ammonia in Rat Stomach

P.C. Konturek 1, T. Brzozowski2, S.J. Konturek2, K. Sliwowski2, J. Majka2,
R. Pajdo2, H. Emst 1, E.G. Hahn 1. 1 Dept. Med. I Univ. Erlangen, Germany;
2 Inst. Physiol. Jagiell. Univ. Med. Sch. Krakow, Poland

Ammonia (NH4OH) has been proposed to play a major role in the pathogenesis
of the Helicobacter pylori (Hp)-associated gastric damage but the mechanism
of this damage has not been fully explained. This study was designed to
examine possible adaptive cytoprotection and the adaptation of rat gastric
mucosa to the irritant action of ammonia (NH4OH). Single application of
NH40H alone in various concentrations (15-500 mM) caused a concentration-
dependent mucosal damage starting at 30 mM and reaching a maximum at
250 mM, similar to that obtained with 100% ethanol and that was accompanied
by the fall in the gastric blood flow (GBF) to about 30% of the normal value.
When the mucosa was exposed first to the low, non-damaging concentration
(15 mM) of NH40H and then insulted with 100% ethanol, the extent of ethanol
damage was greatly attenuated as compared to that caused by ethanol alone.
This "adaptive" cytoprotection was accompanied by the rise in the GBF and
reversed, in part, by the pretreatment with indomethacin, an inhibitor of PG-
cyclooxygenase, with L-NAME, a blocker of NO-synthase or with capsaicin
deactivating the sensory nerves.
Damaging concentration of NH40H (125 mM) caused a widespread mucosal

damage after first application but with repeated insults of 125 mM NH40H,
a gradual reduction in the mucosal lesions accompanied by an enhanced
mucosal cell proliferation and overexpression of epidermal growth factor
(EGF) (using immunohistochemistry) and EGFmRNA (using RT-PCR) were
noticed.
We conclude that: 1) NH40H alone damages gastric mucosa only at concen-

trations exceeding that found in Hp-infected stomach, while at lower concen-
tration acts as "mild" irritant to induce adaptive cytoprotection, 2) this adaptive
cytoprotection appears to be mediated, in part, by endogenous PG, sensory
nerves and arginine-NO dependent pathway, and 3) repeated applications of
NH40H induce gastric adaptation probably mediated by enhanced expression
of EGF and its receptors and by an increased mucosal cell proliferation.

Tumour Necrosis Factor (TNF) Induces Expression of
the Transcription Factor Nuclear Factor K.B (NFKB) in a
Human Gastric Epithelial Cell Line

D.L. O'Toole, A. Long, A.M. Murphy, D.G. Weir, D. Kelleher. Department of
Clinical Medicine, Trinity Centre for Health Sciences, St James' Hospital,
Dublin 8, Ireland
The transcription factor, NFKB, plays a major role in the regulation of inflamma-
tory events such as secretion of cytokines, expression of adhesion molecules
and potentially cell proliferation. Regulation of expression of this transcription
factor appears to occur through tissue-specific mechanisms. In these experi-
ments, we have examined regulation of NFKB by tumour necrosis factor in the
human gastric epithelial cell line, AGS, using an electrophoretic mobility shift
assay. TNF produced detectable induction of NFKB in AGS cells at a dose
of 10 ng/ml. This effect was maximal at 100 ng/ml. Time-course experiments
revealed that the effect was maximal at 4 hrs with subsequent reduction at
24 hrs. The protein kinase C activation PMA produced low-level induction
of NFKB. Lastly, hydrogen peroxide, a product of the acute inflammatory
response did not induce NFKB induction.
These findings indicate that TNF can regulate induction of the transcription

factor, NFKB, in gastrin epithelial cells. As high levels of TNF are produced
by gastric mononuclear cells in response to H pylor, this may represent a
mechanism whereby the gastric immune response to H pylon may modulate
epiethial cell function.

Overproduction of NO Retards Wound Healing by
Inhibiting Cell Proliferation in a Cultured Rabbit Gastric
Epithelial Cell Model

Tuula Kiviluoto 1, Sumio Watanabe, Miyoko Hirose, Xiang-En Wang,
Nobuhiro Sato, Eero Kivilaakso1. 1 Dept. of Surgety, University of Helsinki,
Finland; Dept. of Gastroenterology, Juntendo Univ. Sch. of Med., Tokyo,
Japan

Despite the wide knowledge of different physiological effects of NO in gastroin-
testinal tract, there are no reports on its direct effects in gastric epithelial cells.

This study investigates the role of NO in wound repair on a gastric epithelial
cell monolayer culture. Methods: Isolated rabbit gastric epithelial cells (92%
surface mucous cells) were cultured in F-12 round-shaped medium, forming
a complete polarized nonolayer cell sheet in 48 h. A round-shaped wound
was created by mechanical denudation using rotating silicon tip. The restora-
tion process was monitored by measuring and photographing the wound size
every 12 h up to 72 h. The proliferative cells were detected by serial stain-
ing for BrdU. NO donor, sodium nitroprusside (SNP) (10-4, 3 x 10-5, 10-5
M), and NO-synthase inhibitor, N-nitro-L-arginine methyl ester (L-NAME)(10-3
x 10-4, 10-4) were added to the serum-free media at the time of wound-
ing.

Oh 12h 24h 36h 48h
Control 3.3 i 0.17 1.6 ± 0.12 1.1 ± 0.16 0.4 ± 0.10 0.2 ± 0.12
SNP 104 3.3 ± 0.09 1.7 ± 0.04 1.1 ± 0.09 1.0± 0.08* 0.9± 0.13*
SNP 105 3.5±0.23 1.7±0.15 1.1 ±0.07 0.4±0.04 0.2±0.02
L-NAME 10-3 3.2 ± 0.11 1.7± 0.11 1.1 ± 0.17 0.3± 0.25 0.1 ± 0.07
L-NAME 10-4 3.4±0.12 1.9±0.13 1.1 ±0.14 0.6±0.21 0.3±0.21

Results. Quantitative analysis of wound repair is shown in the table (mm2,
mean ± SD, n = 5, * p < 0.01 compared to controls): SNP inhibited wound repair
in a dose dependent manner. In controls, BrdU positive cells were detected
mainly at 36 h after wounding. SNP inhibited this proliferation almost totally
(BrdU-labelling index 1.5 vs. 0.02%, respectively, p < 0.01). This inhibition war
partially reversible, if SN was removed from the culture 24 h after wounding.
Inhibition of endogenous NO synthesis by L-NAME had no significant effect.
Conclusion: The data indicate that NO has no influence on the primary cell
migration during wound restoration, but excess of NO retards wound healing
by inhibiting cell proliferation.

8 The Behaviour of BCL-2 Protein during Progression of
Gastric Carcinoma

T. Starzvyska, K. Mariicz, L.S. Jones, M. Bromley, P.L. Stem. Department of
Gastroenterology Pomeranian Medical Academy Szczecin, Poland; Paterson
Institute for Cancer Research, Manchester, UK
The bcl-2 protooncogene, located on chromosome 18, codes for a 26 Kd
protein involved in inhibiting programmed cell death (apoptosis). The role of
this protein in human cancer progression remains to be defined.
The objective of the present study was to investigate the behaviour of bcl-2

protein during progression of gastric cancer.
Immunohistochemical staining for bcl-2 protein was performed in primary

gastric carcinomas of different tumour stage, from early to advanced disease
(n = 62), coexisting metastases (n = 57) and in a series obtained from recurrent
tumours that had progressed to more advanced stages in the following 48-60
months (n = 5). The monoclonal bcl-2 antibody and paraffin material were
used.
21% of gastric tumours showed positive bcl-2 staining with protein occured

already in eariy cancer. In most patients there was coordinate expression of
bcl-2 in primary carcinomas, coexisting metastases and recurrent tumours.
However, in 2 patients bcl-2 protein was subsequently detected in regional
lymph node metastases.
The results suggest that the bcl-2 expression is an additional factor in the

cascade of molecular alterations seen in gastric cancer and might contribute
in some cases to the tumour promotion and in others to tumour progression.

885 I Inhibition of Migration and Proliferation by 5-Fu,CDDP
and Cepharanthin Using Cultured Human Gastric
Cancer Cell Line

R. Iwazaki, S. Watanabe, H. Misawa, K. Ohtaka, K. Ohta, Y. Ohno,
M. Hirose, N. Sato. Dept. of Gastroenterology, Juntendo Univ. School of Med.
Tokyo, Japan

The mechanism of cancer cell metastasis involves cell migration which might
be modulated by cytoskeleton, extracellular matrix and growth factors. How-
ever, the detail mechanism of metastasis is still unclear. We recently estab-
lished a new, simple and convenient model to investigate the mechanism of
metastasis in vitro using cultured human gastric cancer cell line, and also
analyzed directly the role of cytoskeleton. Using this model, we assessed the
migration capacity of gastric cancer cell line (undifferentiated adenocarcinoma
AGS, differentiated adenocarcinoma MKN28) and also assessed the inhibition
of migration and proliferation by 5-FU, CDDP and cepharanthin (CE). Meth-
ods: Human gastric cancer cell strain, AGS, MKN28 cells (3.5 x 105 cells)
were inoculated into the round enclosed area (diameter, 15 mm) by silicon
fence in a plastic culture dish and cultured in each F12, RPMI 1640 medium
with 10% FBS. Inoculated cells formed round shaped cell sheet in 3 h and
subsequently silicon fence was removed and the cancer cell migration was
monitored under phase contrast microscope. The number of migrated cells
in a unit area of free space was counted after 48 hr. Antineoplastic agents
5-FU,CDDP, and cepharantin as alkaloids, were added to the medium (1 to 10
,tM) to investigate functional and morphological changes of the cells. The cell
proliferation were detected by BrdU staining. Result: The number of cancer
cells from the edge of the cell sheet at 48 hr after the start of experiment were
presented in a table.
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-5 5-10 10-15 15-20 20-25 mm

AGS
Control 497 ± 36.2 310 ± 61.5 267 ± 54.5 249 ± 45.0 220 ± 40.3
5-FU10.gM 101 i 0** 47 ± 1.4** 40 ± 5.6** 33± 3.5** 16± 0**
CDDP10 ,uM 95 ± 16.2** 47 i 10.2** 26 ± 3.6** 26 ± 5.0** 17 ± 8.5**
CE10 ,uM 59 ± 3.5** 47 + 12.0** 42 + 4.2** 38 ± 1.4** 47 ± 0.7**

MKN28
Control 424 + 55.1 306 ± 47.3 203 ± 24.7 185 ± 23.5 178 + 28.3
5-FU10 ,M 241 ± 23.3* 179 ± 13.4* 148 ± 6.3* 116 ± 14.8* 100 ± 13.4*
CDDP10 ,M 117 ± 14.8** 94 ± 8.4** 95 ± 5.6** 104 ± 0** 84 ± 13.4*
CE10gM 184±34.6** 126±44.5* 110±27.5* 98±9.1** 114±26.1

Data: mean ± SD, n = 4, * p < 0.05, ** p < 0.01, mm: distance from the edge of cell sheet

Cancer cells (AGS,MKN28) were inoculated to round-shaped sheet spread
concentrically over time due to migration. In controls, the number of cells in
the nearest area from the edge of the round cell sheet was each 2.26, 2.38
time higher than that taken at the region 20 to 25 mm from the edge of the
cell sheet. There were no differences in migrated cell number between AGS
and MKN28. Spontaneous cell migration and proliferation were significantly
inhibited by 5-FU, CDDP and cepharantin in both cell lines in a dose-dependent
manner. The inhibited cell proliferation which was assessed by BrdU staining.
Conclusion: Present results demonstrated that 5-FU, CDDP and cepharantin
suppressed the capacity of cancer cells to metastasize.

8 Expression of Autocrine Motility Factor Receptor and
Its Relationship to Progression and Prognosis in
Human Gastric Cancer

Y. Hirono 1, S. Fushida 1, G. Nishimura 1, Y. Yoneruma 1, K. Miwa1,
1. Miyazaki 1, A. Raz2. 1 Second Dept. of Surgery, Kanazawa University,
Kanazawa, Japan; 2 Tumor progression and Metastasis, Karmanos Cancer
Institute, Detroit, Ml, USA

Autocrine motility factor (AMF) is a cytokine which is produced and secreted
by cancer cells and which stimulates both random and directed cell migration
through binding to its receptor, a 78 kD cell surface glycoprotein (gp78-AMF
receptor). Recent studies have demonstrated that increased expression of
gp78 is correlated with a high incidence of recurrence and decreased survival
of patients with colorectal cancer and bladder cancer. We retrospectively
examined the expression of gp78 in tumor specimens from patients with
primary gastric cancer and its relationship to clinicopathological factors.

Materials and Methods: Using a monoclonal antibody against gp78 (3F3A),
an immunohistochemical study of expression of AMF receptor was performed
in formalin-fixed paraffin-embedded tissue sections from 221 primary gastric
cancers, who were diagnosed and treated at the Department of Surgery II,
Kanazawa University, during 1986 to 1991. Immunohistochemical study was
performed with the labelled streptavidin biotin method.

Results: One hundred twenty five out of 221 tumors (56.6%) expressed
the AMF receptor gp78. There was not a significant association between
gp78 expression and histological type or liver metastasis. Expression of gp78
was associated with macroscopic type, lymphatic invasion, venous invasion,
lymph node metastasis, and peritoneal metastasis. In addition, positive rate
of gp78 expression significantly raised according to increased grade of tumor
penetration or histopathological stage. Patients with gp78 expression had a
significantly poor prognosis than those without gp78 expression in primary
gastric cancer (p < 0.001). To be confined to stage 11 and Ill, only gp78
expression had a significant relationship to survival (p < 0.05).

Conclusions: Increased gp78 expression is correlated with tumor invasion,
metastasis, and poor prognosis in primary gastric cancer. This result indicates
that AMF receptor plays an important role in progression of human gastric
cancer.

8 Expression of bcl-2 Protein In Gastric Cancer and Its
Relationship to Prognosis

S. Fushida, E. Bando, Y. Yonemura, K. Taniguchi, T. Fujimura, Y. Hirono,
K. Miwa, 1. Miyazaki. Second Department of Surgery, Kanazawa University
School of Medicine, Kanazawa, Japan
Introduction: The function of bcl-2 is known to prolong cell survival by prevent-
ing the onset of programmed cell death or apoptosis. Overexpression of bcl-2
gene has been found in variety of human malignancies. Here we examined the
association between bcl-2 status and prognostic parameters in gastric cancer.

Materials and Methods: A total of 118 primary gastric cancer specimens
embedded in paraffin were used in the present study. Using an anti bcl-2
monoclonal antibody we analyzed immunohistochemically its expression.

Results: bcl-2 immunoreactivity was detected in 21 cases (18%) and its
tissue status was closely associated with tumor size and peritoneal dis-
semination. In addition, a positive bcl-2 immunoreaction was found to be
significantly associated with shorter overall survival. Especially, in the group of
patients without stage la and IVb, the prognosis of patients with bcl-2 positive
tumors was significantly poorer than that of patients with bcl-2 negative tumors
(p < 0.001).

Conclusion: These results suggest that immunohistochemical staining for
bcl-2 may be useful in evaluating metastatic potential and prognosis in gastric
cancer.

Gut 1996; 39 (Suppl 3)

901 Palliativ Treatment of Malignant Duodenal Obstruction
by Self Expanding Metal Stents Inserted through a
Percutaneous Endoscopic Gastrostomy

U. Rosenstock, A. Schulte-Bockholt, S. Clemens, B. Pleger, A. Hofmann,
M. Keymling. II. Med. Klinik, Klinikum Meiningen, Germany

Metal stents as palliativ therapy for esophageal and biliary malignant stenosis
are well established. For malignant duodenal outlet obstruction bypass surgery
is often performed, but results are poor. Metall stents in these patients are
difficult to insert, because the delivery systems available, designed for stent
placement in the esophagus, are often too short to insert the stent safely into
the pylorus. We here report three patients with advanced antral carcinoma
invading the duodenum, in whom surgery was thought to be inappropriate and
a wall stent was inserted into duodenum through a PEG.

Material and Methods: 3 patients with with gastrc adenocarcinoma invading
the duodenum (2 male, 1 female; 86,80 and 75 years) who had gastric retention
due to the outlet obstruction where treated as follows: After Midazolam sedation
or in general anesthesia a 15 Fr. standard gastric pull through percutaneous
endoscopic gastrostomy (PEG standard gastral; Fresenius, Germany) was
inserted into the stomach. Under fluoroscopic and gastroscopic control a
guide wire (Terumo, Japan) was passed into the duodenum and a 7 Fr.
ERCP catheter was placed over it. The guide wire was removed and a stiffer
guide was placed into the duodenum through the catheter, which was then
removed. The wall stent assembly (Wall stent A-V Shunt, uncovered stainless
steel, 10 cm usable length, 12 Fr. introducer, 16 mm diameter expanded, 100
mm length; Schneider, Switzerland) was then introduced over the guide wire
into the duodenum and released. The expansion of the wall stent was then
observed radiologically and endoscopically and it was possible to pass an
endoscope through the stent.

Results: In all three patients stent placement was possible within 30 minutes
without complications, the patient was able to be fed a liquid diet or via PEG
and the patients were satisfied with the achieved improvement of their quality
of life. Survival was 32 and 40 weeks, and the third patient is alive 10 weeks
after the stent placement. In one patient cholestasis developed due to liver
metastasis and an ERCP was performed through the metall mesh in the
duodenum.

Discussion: Metall stents inserted into the duodenum for malignant out-
let obstruction provide effective palliation of patients symptoms and are an
alternative to surgery in elderly and high risk patients with uncurable GI malig-
nancies. Because the delivery systems of the available metall stents are not
suitable for placement into the pylorus due to their length, placement via a
PEG makes it possible to insert these stents and furthermore also allows the
delivery of nutrients in these patients who's food intake is often reduced by
insufficient oral intake.

Gastric Polyps after Stomach Surgery
C. Spiliadis, V. Vamvakousis, V. Ntelis, A. Konstantinidis, V. Balatsos,
K. Paraskeva, Z. Manika, C. Spiliades, N. Skandalis. Gastroenterology
Department, General Hospital of Athens

Aim: To study the incidence of gastric polyps in patients who have undergone
stomach surgery.

Patients-Methods: We retrospectively studied the records of 504 patients
with a history of gastric surgery who underwent esophagogastroduodenoscopy
(EGD) during the nine year period 1986-1994. These were 296 female and
208 male. The type of surgery was as follows: Billroth II 292 patients, Billroth
1 78 patients, gastroenterostomy 134 patients. The indication for EGD were
atypical epigastric disturbances in 243 patients, epigastric pain in 192 patients
and anemia in 69 patients. The presence, histologic nature and location of
gastric polyps at the time of EGD was assessed. These were compared to
16307 patients who underwent EGD during the same time period but had no
history of prior surgery of the stomach.

Results: A total of 46 gastric polyps were found in 30 out of 504 patients
with history of gastric surgery, an incidence of 5.9%. By contrast only 474
polyps were found in 253 out of 16307 patients without history of surgery,
an incidence of 1.5%. This difference was statistically significant (p < 0.001).
On histological examination 42 of the polyps from operated patients were
hyperplastic (91.3%) and 4 were inflammatory (8.7%). With regard to location
38 out of the 46 polyps (82.6%) were at the anastomotic margin.

Conclusion: Gastric polyps appear with increased frequency in patients
after gastric surgery, the majority are hyperplastic by histology and the most
common site is the anastomotic margin.

E906 IOpen Access 13C-Urea Breath Tests (OAM3C-UBT):
Comparisons with and Impact on Open Access
Endoscopy

P. Moayyedi, A. Zilles, M. Clough, E. Heminborough, D.M. Chalmers,
A.T.R. Axon. Centre for Digestive Diseases, Leeds General Infirmary, Great
George Street, Leeds, LS1 3EX, UK

Introduction: We have recently introduced an OA13C-UBT service to GPs.
Patients < 40 years with dyspepsia were eligible and were given a 13C-UBT
at the LGI. H pylori positive patients are given eradication therapy and a
repeat M3C-UBT 2 months later. H pylori negative patients are referred back
to their GP. We assessed patient satisfaction with this service and it's impact
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on referral to open access endoscopy (OAE). Methods: Patients completed
an anonymous questionnaire grading their satisfaction with the service on a
5 point Likert scale. Referral pattems to the OA13C-UBT and OAE services
in patients <40 years were evaluated retrospectively. Results: 251 patients
<40 years have attended the OA13C-UBT service. 88/251 (35%) were H
pyloni positive. Patients attending the OA13C-UBT service were similar to
those attending for OAE in terms of gender, smoking history and alcohol
intake but had more severe dyspepsia scores (15.8 7.6 vs. 12.6 6.7 p <
0.001). 145 patients completed a satisfaction questionnaire. 86% stated the
service was very good, 10% good and 3% found the service satisfactory.
In Aug-94 to Apr-95 321/926 OAE were performed in patients < 40 years
old. In Aug-95 to Apr-96 (after the introduction of the OA13C-UBT) this fell to
237/924 OAE - a 35% reduction (95% Cl = 30-39% reduction: p <0.001) in
endoscopies in patients <40 years old. Only 6 patients referred for an OA13C-
UBT have subsequently been referred for endoscopy (all H pylori negative).
Conclusions: Patients are satisfied with the 0A13C-UBT service and it has
reduced endoscopy referral.

E909 IOverexpression of Mutant P53 and c-erbB-2 Proteins
and Mutations of P15 and P16 Genes in Human Gastric
Carcinoma: With Respect to Histologic Subtypes and
Stages

J.T. Lin , M.S. Wu1, C.T. Shun2, J.C. Sheu , H.P. Wang3, J.T. Wang 1,
W.J. Lee 4, C.J. Chen 5, T.H. Wang 1. 1 Department of Internal Medicine;
2 Department of Pathology;3 Department of Emergency;4 Department of
Surgery, College of Medicine, National Taiwan University, Taipei, Taiwan;
5 Institute of Epidemiology, College of Public Health, National Taiwan
University, Taipei, Taiwan

We investigate whether the genetic alterations of several oncogenes and
tumor suppressor genes could be correlated with the two histologic subtype,
the diffuse and intestinal types of gastric carconoma (GC).

In 60 patients with GC, the overexpression of mutant p53 and c-erbB-2
oncoproteins was studied using immunohistochemical stains. Mutations of
p15 and p16 tumor suppressor genes were assessed by polymerase chain
reaction, Southern blotting, and direct DNA sequencing.
Overexpression of c-erbB-2 and p53 was found in 21 (35.0%) and 27

(45.0%) patients, respectively. Overexpression of the c-erbB-2 oncoprotein
was more common in the intestinal type (15/32) and the advanced stage
(19/45) of GC. Similarly, p53 overexpression was more frequently found in the
intestinal type (19/32) and the advanced stage (24/45) of GC. Homozygous
deletions of p16 in exon 1 were found in 6 patients. Neither point mutations of
p16 nor alterations of p15 were detected. The frequency of alterations of p53,
c-erbB-2, and p16 was not related to sex and H. pylon infection. No correlation
of genetic changes between any two genes was observed.

Alterations of p15 and p16 genes play a limited role in GC. Overexpression
of c-erbB-2 and p53 is frequently encountered in the intestinal type advanced
GC. The association between genetic alterations and histologic subtypes
supports the notion that a distinct pathogenesis exists in different histologic
subtypes.

E910 Simultaneous Expression of Hepatocyte Growth Factor
Receptor (C-MET), Autocrine Motility Factor Receptor
(AMFR) and Urokinase-Type Plasminogen Activator
Receptor (UPAR) in Gastric Carcinoma. -Especially in
Borrmann 4 Type Carcinoma-

K. Taniguchi , Y. Yonemura 1, N. Nojima1, T. Kawamura , S. Kinami',
S. Fushida , T. Fujimura , G. Nishimura1, K. Miwa', I. Miyazaki', Y. Endo2,
T. Sasaki 2. 1 Second Department of Surgery, School of Medicine, Kanazawa
University, Kanazawa, Japan;2 Experimental Therapeutics Cancer Research
Institute, Kanazawa University, Kanazawa, Japan

Background: The hepatocyte growth factor receptor (c-MET), autocrine motility
factor receptor (AMFR) and urokinase-type plasminogen activator receptor
(UPAR) are known to play an important role in tumor cell migration, invasion
and metastasis. We have studied simultaneous overexpression of these genes
in human gastric carcinoma.
Methods: we examined immunohistochemically the relationship between

tissue status of c-MET, AMFR and UPAR and clinicopathological parameters
of 103 gastric carcinomas using resected primary tumor embedded in paraffin.

Results: Among 103 cases, 44 (46%) cases showed overexpression of
c-MET. AMFR and UPAR immunoreactivity was observed in 38 (37%) and 46
(47%) cases. Carcinomas were classified according to Borrmann classification.
The all three genes were expressed in 1 case (3%) of early tumors, in no
(0%) of localized tumors (Borrmann 1, 2), in 16 cases (39%) of infiltrating
tumors (Borrmann 3, 4). Especially, in 13 cases (68%) of Borrmann 4 tumors,
this occurrence was significantly higher oompared with other macroscopic
type (p < 0.01). The incidence of overexpression of three genes was also
closely associated with lymph node metastasis and peritoneal dissemination.
In addition, the overexpression of three or two genes were relevant to lymphatic
invasion and microscopic type.

Conclusion: These results suggest that simultaneous overexpression of c-
MET, AMFR and UPAR may be correlated with the progression and invasion of
gastric carcinoma, especially biological nature of Borrmann 4 type carcinoma.

9 Immunohistochemical Investigation of Staining
Development and Staining Intensity of Immunoreactivity
of Sialyl-Tn Antigen in Human Gastric Cancer

T. Okuda, M. Onda, Y. Ozawa, T. Honjou, Y. Sumiyama. Third Department of
Surgery, School of Medicine, Toho University, Tokyo, Japan

A cell surface sugar chain antigen, sialyl Tn (STN), in gastric cancer lesions
was immunohistochemically stained for measurement of staining development
(positive area) and staining intensity (positive stain), to investigate its relation-
ships to clinicopathological factors and assess its clinical significance as a
tumor-related antigen. Materials and methods We studied 200 gastric cancer
lesions, resected surgically in our department with preoperative STN data
available. Thin sections of paraffin-embedded lesions fixed in 10% buffered
formalin were immunochemically stained according to the streptoavidin-biotin
(SAB) method. The biological examination was measured in Otsuka Assay
Laboratory by RIA. Positive areas and positive stains developed after immuno-
logical staining of STN were analyzed with a BECTON-DICKINSON CAS-200
image cytometer. Results Intestinal metaplasia in the non-carcinomatous gas-
tric mucosa was positive in immunological staining for STN, while normal
gastric mucosa was not stained at all. STN staining was predominantly apical
or intraluminal, with the cell surface facing the gland cavity and the extracel-
lularly secreted substance stained. We also observed staining development
of cytoplasmic type with additional staining in the cytoplasm. The incidence
of STN-staining-positive regions was significantly higher in well differentiated
tumors, which was also the case with positive area and positive stain. Both
positive area and positive stain increased significantly with increased degree
of the depth of invasion and stage progression. These values increased in
cases with liver, peritoneal and lymphonode metastasis. They also correlated
well with serum STN. Conclusion We conclude that the positive area and pos-
itive stain for STN antigen in the gastric cancer tissue are closely correlated
with clinicopathological factors and reflect the degree of clinical progression,
suggestive of its clinical significance as a tumor-related antigen.

9 Cell Proliferation, Oncoprotein Expression (p53, c-erb
B-2, bcl-2) and c-ki-ras Mutation in Juvenile Polyposis
with Adenoma and Carcinoma of the Stomach

H. Mitomi 1, Y. Nishiyama, N. Kobayashi, H. Mieno2, S. Tanabe, M. Ohida,
K. Saigenji 3, 1. Okayasu 1. 1 Department of Pathology, School of Medicine,
Kitasato University, Sagamihara, Kanagawa, Japan; 2 Department of Surgery,
School of Medicine, Kitasato University, Sagamihara, Kanagawa, Japan;
3 Department of Internal Medicine, School of Medicine, Kitasato University,
Sagamihara, Kanagawa, Japan

Aims: Juvenile polyposis has recently been associated with malignancies. To
clarify its neoplastic potential, we analyzed cell proliferation and oncogenetic
abnormalities in three cases of juvenile polyposis limited to the stomach (JPs)
including coexisting adenoma and adenocarcinoma.
Methods: A total of 155 slides of polyps, papillary adenoma (Pap-ad), papil-

lary adenocarcinoma (Pap-ca) and signet ring cell carcinoma (Sig) in JPs were
selected for Ki67 staining. For control study, the cases of gastritis (Gs), hyper-
plastic polyp (HP), tubular adenoma (TA), well differentiated adenocarcinoma
(W-ca) and Sig were also analyzed. Immunohistochemistry for oncoproteins
and DNA direct sequencing for c-Ki-ras were examined for tumors in JPs.
Results: The Ki67 labeling indices (KLI) for all JPs were lower than that for
both HP and Gs cases. The KLI for Pap-ad, Pap-ca and Sig in JPs were lower
than that for conventional TA, W-ca and Sig, respectively. P53 was focally
expressed in both Pap-ad and Pap-ca in JPs. BcA2 and c-erb B-2 expression,
and c-Ki-ras mutation were not detected in all tumors in JPs. Conclusions: Cell
proliferation of polyps and tumors in JPs were lower than that of non-neoplastic
diseases and conventional tumors, respectively. Oncogenetic alterations were
not cleariy demonstrated.

E913 Flow Cytometric DNA Analysis, Clinicopathological
Study and Prognostic Factors of MP Gastric Cancer
(Multivariate Regression Analysis by Cox's
Proportional Hazards Model)

M. Morise, Y. Sakakibara, Y. Hiki, A. Kakita. Department of Surgery, Kitasato
University, Sagamihara, Japan

Objective: To study the relation between DNA ploidy patterns and prognosis
as well as the involvement of other clinicopathological factors in patients
undergoing resection of mp gastric carcinomas, analyzed by flow cytometry
(FCM).

Subjects and methods: Seventy-two patients with mp gastric carcinomas
who underwent resection at the Department of Surgery, Kitasato University
between April 1980 and August 1988 were studied. Tumor specimens obtained
at the time of surgery were embedded in paraffin, and DNA ploidy patterns
were studied by FCM. In addition, clinicopathological factors were studied by
a multivariate analysis to identify predictors of prognosis.

Results: In univariate analysis (log rank and generalized Wilcoxon test)
significant differences (p < 0.05) were obtained for four factors: ploidy pattem,
tumor location, macroscopic type, and number of lymph nodes with metastasis.
A multivariate analysis using a Cox's proportional hazards model identified
only two factors, ploidy pattern and tumor location (in this order), as significant
predictors of prognosis (p < 0.05).
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Conclusion: We concluded that DNA ploidy pattem may be a very useful
predictor of prognosis.

Blood Flow and Blood Flow Pattern Alteration in
Adenocarcinomas of the Gastroesophageal Junction

M.K. Schillinc, C. Redaelli, H. Fness, M.W. Buchier. Dept. Visceral and
Transplantation Surgery, Univ. Bern.; Inselspital, 3010 Bem, Switzerland

Most fast growing malignant tumors maintain a sufficient nutrient supply
by vascular proliferation. We recently demostrated that blood flow in tumor
bearing areas of gastric tumors coincides with an incresed expression of
CD31, a marker for neoangiogenic endothelial cells. In this study we analyzen
blood flow (BF) and the blood flow pattem in the gastric wall of patients
with proximal gastric adenocarcinomas by laser doppler flowmetry (LDF).
Methods: In 6 subsequent patients undergoing gastric and/or esophageal
resection for adenocarcinoma of the gastroesophageal junction tumor blood
flow was assessed by LDF in normal as well as tumor bearing areas of the
gastric wall. Blood flow was recorded for at least 30 seconds after a stable
signal was obtained. Post sampling data processing included calculation of
systolic and mean blood flow and pulse curve analysis with integral under the
curve calculations. Resufts: Blood flow in perfusion units

Normal Adenocarcinoma

Mean 163.2(70.4) 368.6 ( 88.7)**
Systolic 220 (66.0) 514 (102.8)***
Integral 101 (19.0) 236.6 (113.7)*
Pulsatile index 1.35 1.39

PU SE, *p < 0.05, **p < 0.01, ***p < 0.001 vs normal

Discussion: Adenocarcinomas of the gastroesophageal junction have and
over twofold increase of tumor BF as indicated by an increase in mean and
systolic blood flow on laser Doppler sonography. Not only was the total blood
flow increase but also the flow curve pattem altered indicating an altered
vascular reactivity of tumor microvessels as compared to normal gastric
vessels.

Molecular Mechanisms of the Formation of Peritoneal
Dissemination from Gastric Cancer

Y. Yonemura, K. Taniguchi, T. Kawamura, N. Nojima, T. Fujimura, I. Miyazaki,
Y. Endou, T. Sasaki. Surgery 11, School of Medicine, Kanazawa University,
Kanazawa, Japan

Purpose: A new animal model by the i.p inoculation of highly metastatic gastric
cancer cell line MKN-45-P was developed, and the specific genes having a
great role in the formation of peritoneal dissemination was identified.

Methods: MKN-45-P was established from a gastric cancer cell line of MKN-
45 by the progressive growing of the intraperitoneal passages. By a specific
detection method of metastasized human tumor cells in nude mice using
PCR, a human B-globin-related sequence in the DNA from various parts of
the peritoneum was specifically amplified and detected by gel electrophoresis
and by a specific nucleotide probe. A novel ex vivo co-culture system using
human greater omentum was developed. The differences of the expressions
of metastasis related genes (MMP 2/9, uPA, uPAR, AMFR, met, erbB-2, CD-
44, Integrin subunits) between MKN-45 and MKN-45-P were examined by
RT-PCR.

Results: Greater omentum showea a strong signal of human p-globin gene
from the 1 st day and the signals gradually increased. The signals in the gonadal
fat, mesentery and ovarium could be weakly detected on the 1 st day, transiently
decreased on the 3rd day, and then increased from 7th day. In the diaphragm,
and abdominal wall, signals could be detected from the 7th day. In contrast,
small intestine and colon did not show any human P-globin signals. MKN-45-P
cells were found to adhere on the naked areas of the submesothelial connective
tissue. In ex vivo culture system, cancer cells adhered only to the naked area
of the submesothelial basement membrane. The expressions of integrin a2
and cr3 subunits in MKN-45-P were extremely elevated than those in MKN-
45. Integrin ,1 subunit expression did not change during the intraperitoneal
passages. Anti-fl integrin subunit antibody significantly inhibited the adherent
number of MKN-45-P on the omentum. Other metastasis associated genes
were not overexpressed in MKN-45-R From these results, we conclude that
the major metastatic rout of the peritoneum may be through milky spots and
by the adhesion to the naked connective tissue exposed after shrinkage of the
mesothelial cells. In this process, VLA 2 and VLA 3 have a great role in the
formation of the peritoneal dissemination from gastric cancer.

IThe Change and Reflection of Curative Operation for
Gastric Cancer Patients in every Decade

Y. Mikami, M. Mikami, H. Kawasima, R. Hada, H. Suzuki, Y. Sugiyama,
Y. Ebina, M. Konn. Department of Surgery 11 Hirosaki University School of
Medicine, Hirosaki, 036, Japan

Aim: The operative curative cases for gastric cancer patients past 34 years
were divided into three groups by every decade. The clinical characteristics
and the results of each group was retrospectively analyzed. We also examined
whether extension of gastric cancer surgery could improve its prognosis.

Patients and method: The 1238 patients with primary gastric cancer except
residual or multiple cancer were divided into the following three groups: the
former era: 367 patients from April, 1961 to December, 1974 (the former); the
mid era: 377 patients from January, 1975 to December, 1984 (the mid); the
late era: 494 patients from January, 1985 to December, 1994 (the late). In the
general rules of gastric cancer study in Japan, the curative operation included
'relative non-curative, relative curative or absolute curative resection'. The
Kaplan-Meyer method was used for calculation of the postoperative survival
rate, and the Chi-square test and generalized Wilcoxon test were used to
determine the statistical significance of difference.

Result: The change of each era in stage and curability was that the rate
of stage and absolute curative resection increased, however, that of stage
Ill or IV and relative non-curative resection was decrement. Ten (or five)
year survival rate of curative resection in 'the late' was 79.8 (83.3)%. There
was no significant difference between 'the late' and 'the mid' in 76.5 (78.8)%
although that of 'the former' was significantly low in 44.2 (56.5)%. When 10
(5) year survival rate by grade or number of lymph node metastasis was
examined, there was a significant better prognosis in patients with nO lymph
node metastasis (nO) and the n2 group positive between in 'the former' and
in 'the mid' or 'the late' (p = 0.02). It means that in stage Ill there was a
significant difference between them. There was no difference in survival time
by the number of lymph node metastasis between in 'the mid' and in 'the late'.
In the group of nO lymphnode metastasis and of 4 to 9 lymph node metastasis
positive, the survival rate in 'the former' was significantly worse than that in
'the mid' (p < 0.001) or that in 'the late' (p = 0.03). In the group of metastasis
positive more than 10, there was no significant difference between both eras.

Conclusion: There was a marked prolongation of the survival time in the
curative surgery with R2-dissection after 'the mid' in comparison with Rl
lymphnode dissection in 'the former' although the ratio of the gastric cancer
patients in early stage has been relatively increasing. R3-dissection for the
advanced gastric cancer patients was introduced into the operation after 1985
aiming at better prognosis in the curative surgery, however, there was no
significant improvement of prognosis. Lymphnode dissection up to R2 level
as the standard curative surgery for the gastric cancer patients prolonged
the survival time rather than Rl level. Furthermore the curative operation for
lymph node metastasis with nO or at most 4 to 9 was in good prognosis.

917 IRe-Evaluation of Surgical Therapy for the Primary
Gastric Malignant Lymphoma Patients

Y. Mikami, M. Mikami, H. Kawasima, T. Ito, A. Murata, H. Suzuki, R. Hada,
Y. Sugiyama, M. Konn. Department of Surgery 11 Hirosaki University School
of Medicine, Hirosaki, 036, Japan

Introduction and aim Gastric malignant lymphoma (ML) is different from the
lesion of lymphnodes origin and generally localized close to the primary lesion.
Recently there are increasing more reports that even chemotherapy could cure
gastric ML patients in eariy stage. The surgical treatment was retrospectively
evaluated on the basis of prognosis and clinicopathologic findings of gastric
ML removed surgically. The clinicopathological findings of ML depends on the
Japanese general rules for the gastric cancer study.

Patients and results The 48 primary gastric ML patients by the end of 1995
from 1975 were analyzed. The ratio occupied in gastric malignancy of primary
malignant lymphomas was 1.5%. Ten cases were histologically diagnosed
as MALT Iymphomas, however, two cases as only benign RLH (Reactive
lymphoid hyperplasia). The ratio of sex was almost equal with 25 (M) to 23
(F). Mean age is 59-year-old. The survival time of giant rugae type, superficial
type and protruded type were 100%, however, that of Borrmann 2 type 82.5%
and Borrmann 3 type 44.4%. Significant difference was recognized in survival
rate by macroscopic type. The correlation between lymph node metastases
and prognosis was examined. Twenty one cases were alive in 24 cases with
nO, and, three cases were dead and 8 alive in 11 cases with lymphnode
metastases more than n2-group. But 3 cases were dead in 7 cases with
nl-group positive. The 5 year survival rate was 90.9% in nO group, 76.9% in
the cases more than n2-group positive, however 64.3% in nl group positive.
The prognosis of resected ML was better than that of operated gastric cancer
patients, but there was no correlation in the grade of lymphnode metastasis.
Histopathology of 29 cases was diffuse type and that of 5 follicular type. The
six cases with diffuse large cell type were dead in 16. All of MALT lymphoma
patients was alive, so this disease was in good prognosis and may present
macroscopical superficial type. The 5 year survival rate of follicular type and
MALT lymphoma was 100%, and that of diffuse type was 74.7. There were no
dead cases with stage and Ill. There were five patients dead in 9 cases with
stage 11, 4 dead in 5 with stage IV. Five year survival rate in stage and Ill was
100%, 66.7% in stage 11 and 33.3% in stage IV, but wasn't correlated. When
5 year survival rate in surgical curability according to the general rules of the
gastric cancer study was examined, the ratio in curability C was 42.5%, 81.5%
in B and 95.8% in A. Each survival curve by the curability was significantly
graded.

Conclusion The overall 5 year survival rate of resected gastric ML was 76%.
Operative curability A and shallow invasion of ML up to proper muscle (mp)
were decisive factors to regulate the prognosis. Histological classification is
important factors predicting prognosis. The patients in low grade ML such as
follicular type or MALT lymphoma after operation was all alive in extremely
good prognosis. As for MALT Iymphoma and ML in eariy stage such as or 11
of Japanese classification for gastric cancer, surgical treatment should be first
performed.

A160

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.39.S

uppl_3.A
121 on 1 January 1996. D

ow
nloaded from

 

http://gut.bmj.com/


Gut 1996; 39 (Suppl 3)

High-Dose 5-FUIFA in Advanced Gastric Cancer
T. Bems1, P. Preusser1, J. Kocik1, J. Wilke2. 1 Klinik und Polikiinik for
Aligemeine Chirurgie der WestfAlischen Wilhelms-Universitat Munster;
2 Tumorzentrum Essen
The palliative treatment of advanced gastric cancer has been proven before
in 5 studies. Palliative chemotherapy has a better effect in comparison to
best supportive care according to survival and quality of life. 5-FU, folinic acid
(FA) and Cisplatinum (C) are active drugs in advanced gastric cancer with
a different mode of action. The continuous infusion of 5-FU with folinic acid
for 24 h once weekly determines a higher dose intensity and less toxicity as
5-FU bolus therapy. Patients with advanced gastric cancer were treated in a
desease orientated phase 11 study.

Treatment: FA 500 mg/m2, 2 h inf. d 1, 8, 15, 22, 29, 36, 5-FU 2000 mg/iM2,
24 h inf. d 1, 8,15, 22, 29, 36, C 50 mg/iM2, 1 h inf. d 1, 15, 29, Repetition at
d 50. Depending on response and toxicity up to 6 cycles were planned.

Pts.-characteristics: male/female 29/21, age (years 51 (24-72), measur-
able/evaluable dis. 33/17, locally advanced disease (LAD) 8, Ml 42, 1-2
TU-sites 32, > 2 TU-sites 18, malignant ascites 14

Results: CR 4(8%), PR 21 (42%), maR 8(16%), CR + PR + maR 33(66%),
stable disease 14 (28%), progression 2 (4%), toxicity related death 1 (2%)
CR + PR + maR in: LAD 63%, Ml 67%, 1-2 TU-sites 69%, > 2 TU-sites

61%, malignant ascites 63%
Median remission duration 8 mts, median survival time all pts. 14 mts, Ml

13 mts.
Toxicity: (grade): leucocytopenia 2 26%, 3 9%, nausea/vomiting 2 35%, 3

4%, mucositis/stomatitis 27%, 3 0%, alopecia 2 10%, 32%
Conclusions: HD-FU/FANC with cont. inf. is an active regimen for advanced

gastric cancer with lower toxicities as regimen with FU-bolus-infusion. Other
regimens with cont. inf. proven are ECF and ELFI with comparable results.
Because of these good results these forms of therapy with 5-FU in continuous
infusion seem to be good altematives for future trials. Therefore this regimen
is one arm in a new randomised phase 11 study of the EORTC and AIO.

919 Development of a Neuroendocrine Carcinoma and
Multifocal Carcinoidosis in the Stomach of a Patient
with Chronic Atrophic Gastritis

R. Eissele, E. Weihe, R. Amold. Depts. of Gastroenterology and Anatomy,
Philipps University, Marburg, Germany

Multifocal carcinoids (MC) are benign neoplasias of the stomach and frequently
occur in patients with chronic atrophic gastritis (CAG). Hitherto, no association
has been reported between CAG and neuroendocrine carcinomas (NC). We
present a case report of a patient with the coincidence of MC and NC in
the oxyntic stomach. Furthermore, the cellular origin of both types of tumors
were investigated histologically. Case report. A 63 year old female patient was
admitted to the hospital with upper GI bleeing. An ulcerous tumor in the oxyntic
mucosa was found by endoscopy and histologically a NC (G3) was diagnosed.
In addition, biopsies of several small polyps in the oxyntic mucosa revealed
multiple carcinoids with infiltration of the submucosal layer. In the remaining
oxyntic mucosa argyrophil cell hyperplasia (diffuse, linear, micronodular) and
severe CAG (type-A) were present. H. pylori infection was absent. Numerous
metastasis of the NC could be found in the liver and the net. Serum gastrin
levels exceeded 2000 pg/mI. Antibodies against parietal cells and H+/K+-
ATPase were detectable. Treatment: Local removal of the NC was necessary
because of recurrent tumor bleeding. Serum gastrin levels could be suppressed
to near normal values with octreotide (SMS 3 x 200 ,ug). Since liver metastasis
progressed rapidly, chemo-embolization was performed, which resulted in a
partial response. Histological investiations: Global endocrine markers (NSE,
chromogranin-A, Grimelius silver stain) were positive in both types of tumors
(NC and MC). Recently, the vesicular monoamine transporter 2 (VMAT2) was
found be a selective marker of ECL-cells in the stomach (J Mol Neurosci 1994;
5: 150). Immunohistology with a polyclonal VMAT2 antibody showed a positive
immunoreaction in the MC and the argyrophil cell hyperplasia but not in the
NC and the metastasis. Conclusion: Neuroendocrine carcinomas and multiple
carcinoids can occur simultaneously in patients with chronic atrophic gastritis
and hypergastrinemia. It seems unlikely that both tumor types derive from the
same cell population.

M920 I mmunohistochemical Study of Laminin, Vitronectin
and Tetranectin in Gastric Cancer

H. Kaneko, K. Miyachi, M. Namba, E. Takada, M. Sunagawa. First
Department of Surgery, Dokkyo University School of Medicine Tochigi, Japan
The purpose of this study is to clarify the localization of laminin (LN), vitronectin
(VN) and tetranectin (TN) in gastric cancer by means of immunohistochemistry
and to make a comparison with pathological findings to determine their
significance in gastric cancer invasion and metastasis. Methods: Sixty-two
cases of gastric cancer patients were examined. Tissue specimens were
obtained from both normal and cancer tissue of resected stomach. These
specimens were examined by immunohistochemical staining. Results: Positive
staining of LN was observed In basement membrane. It was observed in 24
cases of 29 (82.8%) in differentiated type of adenocarcinomas and in 8 of 33
(24.2%) cases in undifferentiated type of adenocarcinomas. Positive staining
ratio for LN was significantly higher in differentiated type than undifferentiated

type. Immunoreactivity for VN was observed in internal elastic membrane of
blood vessel. The relationship between venous invasion and positive rate of
VN staining was examined. Positive staining for VN was observed in 1 of 11
(9.1%) in invasive (-) group and 22 of 51 (43.1%) cases in invasive (+) group.
VN positivity was significantly high in the cases with venous invasion. TN
staining was observed in the cytoplasm of cancer cells. In differentiated type,
the cytoplasmic positive staining was observed in 23 of 29 (79.3%) cases,
while in undifferentiated type, positive staining was observed in only 12 of 33
(38.4%) cases. TN positivity was significantly high in the cases of differentiated
type. Conclusion: The results suggested that positivity of LN and TN were
related with histological differentiation of gastric cancer and VN staining was
related with venous invasion.

E9211 Adenosine Deaminase Activity in Patients with the
Intestinal Type of Gastric Carcinoma

Z. Namiot, J. Stasiewicz, A. Namiot, A. Kemona, M. Kralisz, J. G6rski.
Department of Gastroenterology, J. Sniadecki's Regional Hospital and
Departments of Physiology and Pathomorphology, Medical Academy,
Bialystok, Poland

Our previous study has shown that adenosine deaminase activity is lower in
the intestinal than diffuse type of gastric carcinoma (Cancer Lett., 1994). The
proposed explanation for that was the rate of tumor growth.
The aim of the present study was to analyse only those patients who had

recognized the intestinal type of gastric carcinoma either in the non-operated
or partially resected stomach.
40 subjects were included in the study; 26 partially gastrectomized and 14

non-operated. Adenosine deaminase activity was determined in the gastric
cancer and surrounding unchanged gastric mucosa by means of ammonia
liberated from the substrate during 1 0-min. incubation.
We have found that the enzyme activity in the advanced gastric cancer

(ascites, metastases) of non-operated stomach as well as that developed in
partially resected stomach due to duodenal ulcer was significantly lower than
in recurrent cancer of the gastric remnant (no ascites and metastases) (36 ±
18.0 and 20.9 ± 17.5 vs. 75.8 ± 46.8 nmol NH3/mg of protein/min, p < 0.05).
We have also 30.2 vs. 86.5 ± 30.2 nmol NH3/mg of protein/min, p < 0.05).
The other factors than histological type of the tumor are also involved

in the regulation of adenosine deaminase activity in the gastric cancer and
surrounding cancer unchanged gastric mucosa; one of them may be cancer
progression.

92 I Early Gastric Cancer: Relapse and Prognostic Outcome
I. Claro, J. Midoes Correia, R Lage, A. Suspiro, C. Chagas, R. Pinto,
P. Chaves, L. Gl6ria, A. Dias Pereira, C. Nobre Leitao, F. Costa Mira. Servigo
de Gastrenterologia, Instituto Portugues de Oncologia, Lisbon, Portugal
Background: Patients with Eariy Gastric Cancer (EGC) are known to have a
good prognosis with a low rate of relapse at five years. Aims: To prospectively
evaluate prognostic variables in a group of patients in whom curative surgery
was performed for EGC between 1983-1995. Patients and methods: 90
patients, 48 male and 42 female with a mean age of 58.9 ± 13.1 years
(22-82) were included in the present study. We have analysed clinical and
histopathologic features of the tumor as well as survival curves and percentage
of relapses. Results: From a histophatologic point of view, 58 patients (64.4%)
had an adenocarcinoma and 32 of them (35.6%) presented as signet ring cell
carcinoma. TNM staging (UICC) in the surgical specimens was the following:
T1NOMO -78 (86.7%), T1N1MO -10 (11.1%), T1N2M0 -2 (2.2%). According
to the Japanese classification 13 (14.4%) tumors were type 1, 8 (8.9%) type
lIa, 27 (30%) type lib, 28 (31.1%) type lIc and 14 (15.6%) type Ill. During a
follow-up period of 52.6 ± 42.9 months (1-154), 5 patients relapsed, two of
them eariier than 6 months and the remaining three at 30, 43 and 59 months
after surgery, respectively. Only one of these patients was re-operated. There
were 18 deaths - 5 relapses, 4 peri-operative deaths and 9 patients for others
causes. Rate of relapse (5.5%) was not related to histologic features although
they were all NO (TNM). Nonetheless, all these relapses occurred in patients
who were operated before 1988 when an extended lymphadenectomy was not
routinely performed. In all these patients the number of resected lymph nodes
was lower than 5. No metachronous tumors were observed. Conclusions: It is
possible that limited lymph node resection performed in the eighties was the
main responsable for relapses observed in the present series. Therapeutic
possibilities of the relapses are limited and therefore, intensive surveillance is
probably not advised.

9 Cag A Protein Seropositivity in Random Population and
in Gastric Cancer Patients

T. Vorobiova1, I. Nilsson 2, K. Kull1, H.-. Maaroos1, A. Covacci 3,
T. Wadstrom2, R. Uibo 1. 1 University of Tartu, Estonia;2University of Lund,
Sweden;3 IRIS, Siena, Italy

Purpose. To evaluate the presence of antibodies to CagA protein associated
with the risk of developing gastric cancer (GC) in Estonian adult population
with high prevalence (87%) of H. pylori (HP) infection and to compare it with
presence of antibodies to CagA in GC patients.

Subjects and Method. 199 subjects (86 M, 113 F, median age 41) as a
representative sample of adult population (1461 persons) from the South
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Estonian town of Karksi-Nuia and 45 patients (22 M, 23 F, median age 67)
with gastric adenocarcinoma (14 in antrum, 17 in corpus or cardia, 14 in
antrum & corpus; types: 17 intestinal, 8 diffuse, 20 indeterminate) operated at
the Oncological Clinic in Tartu were studied. HP status was determined using
serological evaluation of lgG antibodies to glycine extracted proteins of HP
(NCTC11637) as reported previously (Eur. J. Gastroenterol & Hepatol. 1994,
6, 529-533). Anti-CagA lgG were determined by ELISA using a recombinant
fragment of CagA antigen of HP CCUG strain (1.25 tg/ml). The absorbance
value 0.300 OD was taken as a cut-off level based on a study in 25 HP
negative sera (histology, serology).

Results. lgG antibodies to HP strain NCTC 11637 were revealed in 169/199
(85%) of the population, and in 41/45 (91%) of GC patients (p> 0.05). Anti-
CagA lgG were seen in 126/199 (63%) of the population sample (in 120/169
of HP positive persons). In GC patients the prevalence of anti-CagA lgG was
significantly higher, 39/45 (87%), than in the whole population (p = 0.002) in
all age groups except 20-29-year old (76%; p = 0.25).

Conclusions. Seropositivity to HP strain NCTC 11637 was similarly high in
Estonian adult population and in GC patients. The prevalence of anti-CagA
lgG was significantly higher in GC patients than in the population studied. In
population, persons aged 20-29 with the highest prevalence of anti-CagA lgG
should be given further attention with respect to cancer development.

9 Cimetidine Might Affect Gastric Carcinogenesis in Rats
Subjected to Gastrojejunostomy

G.S. Hortemo, H. Maartmann-Moe, 0. Rokke, A. Viste. Department of
Surgery, the Gade Institute of pathology, University of Bergen, Haukeland
Hospital, Norway

Introduction: There is some evidence that cimetidine by immunomodulation
increases survival in cancer patients. This study was performed to investigate
if cimetidine reduced occurence of gastric cancer following gastrojejunostomy.

Material and methods: Duodenogastnc reflux was established by gas-
trojejunostomy in 132 male rats (PGV/Mol rats). Half of the animals were
postoperatively for a minimum of 38 weeks given cimetidine (100 mg/kg/day)
in their drinking water. The animals were killed after 52 weeks of observation
and the stomach macroscopically and microscopically investigated. Blood was
drawn for analysis of TNF and 11-6.

Results: In the cimetidine fed group 39.6% (19/48) of the animals developed
cancer versus 27.9% (12/43) (p = n.s.) in the control group. We found no
correlation between TNF and 11-6 versus cancer and cimetidine.

Discussion: Although not statistical significant, we found tendency towards
an increased rate of cancers in the cimetidine treated group. This effect might
be caused by a reduced hydrochloric acid production superimposed on a duo-
denogastric reflux. Evaluated by TNF and IL-6 we found no immunomodulative
effect of cimetidine.

925 IGastro-Intestinal Sarcomas: Prognostic Significance of
the F.N.L.C.C. Histological Grading

C. Genestie 1, J.-C. Sabourin 1, A. Auperin 2, Ph. Lasser3, P. Duvillard 1.
1 Department of Pathology, Institut Gustave Roussy, Villejuif, France;
2 Department of Medical Statistics, Institut Gustave Roussy, Villejuif, France;
3 Gastro-Intestinal Oncological Department, Institut Gustave Roussy, Villejuif,
France

The FNCLCC (F6d6ration Nationale des centres de Lutte contre le Cancer)
histological grading system has a well established prognostic significance
when it is used on smooth tissue sarcomas. Gastro-intestinal (G1) sarcomas
are rare and of uncertain behaviour. Mitosis count is the only method for
pathologists to evaluate the prognosis of such tumours.
The purpose of this work was to evaluate the FNCLCC grading system on

a retrospective series of 19 GI sarcomas treated at the IGR Institute. There
were 10 women and 9 men (mean age 51 years). The tumour was located
in the stomach in 10 cases, in the small intestine in 8 cases and in the anal
canal in 1 case. The treatment consisted of surgical removal of the tumour
followed in 5 cases by radio or chemotherapy. Histologically, all cases were
leiomyosarcomas. The average survival rate was 23 months, with a 5 year
survival rate for 22%. All cases were reviewed by two pathologists and the 3
items of the FNCLCC grading system (differentiation, mitosis count, necrosis)
were noted in each case.
The results shows: the FNCLCC grading system has a significant prognostic

value (p = 0.03) as well as the differentiation item and as the mitosis count
item. The necrosis item has no significant value.

In conclusion, this preliminary study seems to demonstrate that: (1) the
FNCLCC grading system is applicable to GI sarcomas, and (2) a new grading
system with only two items (differentiation & mitosis count) could be used on
such tumours.

Gastric Smooth Muscle Tumours (SMT): Long Term
Results of Surgery in 52 Patients

D. Quinaux, J.C. Vaillant, N. Dehni, S. Prevot, C. Huguet 1, R. Parc. Hopital
Saint Antoine, 75012-Paris, France; 1 Centre Hospitalier Princesse GrAce,
Monaco

SMT of the digestive tract are of 3 types: leimyoma (LM), leiomyosarcoma

(LMS) and leiomyoblastoma (LMB). They are characterized by their rarity, a
difficult diagnosis of malignancy, and therapeutic controversies concerning the
extent of resection and the efficacy of chemo- and radiotherapy. We report
here about the features and the results of surgery in a series of 52 gastric
SMT.
From 1981 to 1995, among 105 mesenchymal tumours of the digestive tract

operated on in two institutions, 83 (79%) were SMT. Of those, 52 (63%) were
gastric and were divided in 14 LM, 26 LMS and 12 LMB.
There were 32 males and 20 females, 26 to 85 yr old (mean: 55). The

mean delay between the first symptom and the diagnosis was 8 mos (0-60).
The most frequent symptoms were: bleeding (41%), palpable mass (41%)
and pain (38%), whereas 6 patients (pts) (12%) had no symptoms. The most
frequent endoscopic findings were ulcerated (45%) and submucosal tumour
(33%). The tumour could be demonstrated by ultrasound and CAT-scan of
the abdomen in 27/30 and 22/22 cases, respectively. Its gastric origin was
shown in 5 and 8 cases, respectively. Preoperative biopsies (n = 26) were
contributive in 11 cases (42%). The mean size of the tumour was 11 cm (1-30)
and was larger for LMS. The site of the tumour compared to the angulus did
not differ between 3 types. In LMS, contiguous tumour spread of LMS was
present in 12 pts (46%), and liver metastases and peritoneal carcinomatosis in
5 pts each. Lymph node metastases were not observed. Complete resection
(elective: 45, urgent: 7) with curative intent was achieved in 44 pts (including
18 LMS). Sixteen of 17 total gastrectomies were done for LMS. Extended
resections for contiguous spread were done in 14 LMS pts. One patient had
only exploration. After pathologic examination of surgical specimens, there
were: 16LM, 12LMB, and 24LMS divided in 24 malignant, 24 benign, and 4
intermediate prognosis SMT. Operative mortality was nil and the morbidity rate
was 6%. One patient (LMS) was lost to follow-up. During a median follow-up of
6.2 yrs (n=51), 11 cancer deaths and 4 unrelated deaths (2LM, 1 LMS, 1 LMB)
were observed. After curative resection, 8 pts are alive free of disease (mean
follow-up: 5 yrs), and 9 had relapse (mean delay: 28 mos) among whom 4
had liver resection. The mean survival after palliative resection was 1 yr. For
LMS, the overall 2-, and 5-yr survival after resection of LMS were 55%, and
43% with a mean survival time of 38 mos. In 3 pts, despite an initial diagnosis
of benign SMT, the appearance of distant metastases after 22, 24, and 101
mos switched the diagnosis to malignancy.
A prolonged follow-up is needed after resection of so-called benign SMT

since the outcome may contradict the initial diagnosis. The type of gastrec-
tomy has to be adapted to the size and the site of the lesion. Extensive
lymphadenectomy is not mandatory due to scarcity of nodal invasion. Resec-
tions extended to adjacent organs or of metastases with curative intent are
worthwhile since no other efficient treatment is available.

[927 Surgical Treatment of Duodenal Adenomas in Familial
Adenomatous Polyposis

C. Penna, N. Bataille, R. Parc. Service de Chirurgie Digestive, Hopital
Saint-Antoine, Paris, France

In familial adenomatous polyposis (FAP) duodenal adenomas are found in
80% of patients and duodenal cancer accounts for the majority of cancer-
related death after colectomy. Duodenal adenomas are not amenable to drug
or conventional endoscopic treatment. In case of multiple, large, villous and
severely dysplastic adenomas (stage IV disease), prophylactic measures to
prevent malignant change may become necessary.
The aim of this work was to assess the results of surgical treatment of stage

IV duodenal polyposis in FAR
Duodenotomy and clearance of duodenal adenomatous polyps was per-

formed 6 times in 5 patients. In no case was the polyp histology more severe
than that found at endoscopy. There was 2 duodenal leaks, one which ne-
cessitate reoperation. After a mean follow-up of 53 months (36-72) duodenal
adenomas recurred in all patients and 4 had stage IV disease.
Pancreatoduodenectomy with pylorus preservation and pancreatico-gastric

anastomosis was performed in 7 patients. Histology of the specimens revealed
2 unsuspected duodenal carcinoma at an early stage. There was 1 pancreatic
leak that was treated medically. After a mean follow-up of 33 months (9-108),
1 patient died of rectal cancer, there was no case of jejunal polyposis and the
operation did not affect the bowel function.

In FAP, stage IV duodenal polyposis seems to carry a high risk of malignant
change. Surgical polypectomy failed to guarantee a polyp-free duodenum and
carried a risk of post-operative complications. Duodenopancreatectomy had
a low morbidity, revealed cancers at early stages and did not affect bowel
function.

In colectomized FAP patients, duodenopancreatectomy should be offered
in some selected cases of stage IV duodenal polyposis.

[928 IRole of Surgery in Localized Primary Gastric
Lymphoma (PGL): Long Term Results of a Prospective
Multicenter Study of 45 Patients

J.C. Vaillant, A. Ruskon6-Fourmestraux, P. AEgerter, B. Gayet,
J.C. Rambaud, P. Valleur, R. Parc. Groupe d'Etude des Lymphomes
Digestifs, Fondation Frangaise de Cancdrologie Digestive, France

Aim: The role of surgery in the treatment of PGL is still controversial and must
be discussed according to the grade of malignancy and the chemosensiblity.
Most series are retrospective and mix both high-grade (HG) and low-grade
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(LG) lymphomas. We aimed to study prospectively a therapeutic strategy
based on surgical tumour reduction followed by chemotherapy (CT) adapted
to the histological subtype and the radicality of the resection in localized
PGL.

Patients and Methods: As part of the multicenter study of the french cooper-
ative group collecting gastrointestinal tract lymphomas, localized PGL, either
HG (large cells) or LG (small cells), were studied. Primary surgical resection
was recommended whenever possible for HG and when reasonable for LG.
At this time, total gastrectomy was not systematically mandatory. Surgery
was followed, or, when not performed replaced by CT: COP regimen in LG
and AVmCP after radical (R) resection or M-BACOP after non radical (NR)
resection in HG.

Results: From 1984 to 1990, among 54 PGL, we enrolled 45 localized
PGL: MF = 27/18; median age 54.2 yrs; 18 LG and 27 HG; stages IE. (n
= 30) and IIE, (n = 15). The median interval between the first symptom and
diagnosis was 4.6 mos. Endoscopic biopsies permitted final diagnosis in 78%
of cases. Diagnosis was made at emergency laparotomy in 2 patients (pts).
There were no differences between the 2 grades of malignancy concerning:
site, size, depth of wall invasion, and nodal involvement. Primary laparotomy
was undertaken in 40 pts (13LG, 27HG). Thirty five had tumour resection
(11LG, 24 HG) either R (4LG, 19HG) or NR (7LG, 5HG). Exclusive CT was
given to 10 pts (7LG, 3HG). One anastomotic leak and one jejunal perforation
were observed during M-BACOP after NR surgery. The median follow-up was
7 yrs. Among 18 LG, 6 pts did not achieve complete remission (CR) after
initial treatment (5 exclusive COP, 1 NR resection). For these pts, CR was
achieved after secondary R resection (3), or radiotherapy (2), and second-
line CT (1). Among the 12 LG who achieved CR after initial treatment, we
observed 1 locoregional relapse (initially NR) after 9.7 yrs and 1 unrelated
death. Thus, 16 pts (89%) with LG are alive free of disease (of whom 2
exclusive COP, 6 R, 2 radiotherapy). In HG, 24 pts (89%) achieved CR after
initial treatment and 3 pts undergoing laparotomy without resection died within
10 mos despite CT. The overall 5-yr survival (product-limit method) was 91.1%
for all pts, 94.1% for LG, and 89% for HG. R resection was associated with
better survival rate either in the whole population (p = 0.04) or in HG (100%
when R, p = 0.01).

Conclusion: In localized PGL, initial CR and long term disease-free survival
were obtained each time primary or secondary radical surgery were performed
in association with CT. Compared to surgery, the roles of radiotherapy in LG
or exclusive CT in HG should be evaluated in larger randomized trials.

Blood Gastrin Level, Stomach Stump Acid-Formating
and Evacuatory Functions in Patients with
Postgastroresectional Disease (PGRD): Aspects of
Pathogenesis

O.O. Abrahamovvch, M.P. Pavlovsky, E.S. Abrahamovych,
M.O. Abrahamovych. Medical Institute, Lviv, Ukraine

The aim of the investigation was to study blood gastrin level, stomach stump
acid-formating function (SSAFF) and evacuatory function (EF) of esopha-
gogastrointestinal system (EGIS) and their role in PGRD pathogenesis in long
terms (5-33 years) after gastric resection. The study included 241 patients (pts)
with PGRD: 91.2% men, 8.8% women; age from 28 to 73 years; 29.4% after
Billroth-l, 70.6% - Billroth-ll; 17.6% - resection of 1/2, 73.5% - 2/3, 8.8% - 3/4
stomach. Radioimmunologic study of basal blood gastrin concentration, intra-
gastral pH-metry of stomach stump, radiographic and radionuclide evacuatory
esophagogastrointestinography (RNEGIG) were performed to all the pts. The
results show that in 77.3% pts basal free HCL was absent; normochlorhydry
- in 9.7%. The acid-formating function after submaximal histamine stimulation
was characterized by absence of free HCL in 33% pts and hyperchlorhydry
in 16.4% pts. The correlation between SSAFF and gastrin level was weak (r
= 0.27). Before stimulation achlorhydry was evident in the majority of cases
and didn't depend on basal gastrin level; after stimulation the pts with normal
HCL-diminate. 55.0% pts with hypergastrinemia were with hyper - (15%) or
normochlorhydry (40%), only 10% - with achlorhydry. Hyperchlorhydry was es-
tablished in 14.3% pts with normal gastrin level, achlorhydry - in 38.1%. 16.2%
pts with low gastrin had high HCL concentration. Complicated mechanisms of
SSAFF disorders can be connected with disorders of parietal cells function,
second-rate messengers, especially Ca2+ and Ca-poliphosphoinosid system,
ensuring gastrin action through alfa-adrenoreceptors. Evacuatory function of
EGIS was significantly accelerated (p < 0.001): the time of evacuation begin-
ning 1.9 ± 0.5 min, the duration of half-evacuation 27.4 ± 4.3 min, overall
evacuation 62.0 ± 6.3 min. Gastroesophageal reflux was diagnosed in 79.4%
pts, duodeno (jejuno) gastral reflux - in 97.1%, duodenostasis - in 76.5%
pts. The results showed also that RNEGIG hasn't advantages in compari-
son with radiographic method in study of evacuation from stomach stump.
Nevertheless, it was much more useful to reveal refluxes and duodenostasis.

Conclusions: The established changes indicate the importance of gastrin
metabolism, stomach stump acid-formation and evacuatory function disorders
in the pathogenesis of postgastroresectional disease, which must be taken
into account in diagnostics, evaluation treatment results by secretory and
evacuatory regulating drugs, and prognosis.

930 Prevalence of H. Pylori Infection in Subtotal
Gastrectomy and Vagotomy

M. Tuncer, C. Uras, A. Dobrucali, i. Yurdakul, F. Ham§ioglu, A. Qelik,
S. Tuncer, N. Bagatur, E. Oktay. Gastroenterology Department of Cerrahpa,a
Medical Faculty of Istanbul University, Istanbul, Turkey
Purpose: We investigated the prevalence of H. pylon infection in patients with
gastrectomy plus piloroplasty, for the treatment of peptic ulcer disease.

Methods: Fifty-five patients age: 48-72, mean: 60 yrs; 90% male) with
subtotal gastrectomy and vagotomy were investigated: Billroth (n = 32),
Billroth II (n = 12) and vagotomy plus piloroplasty (n = 11). At endoscopy
biopsy specimens were taken from fundus and both sides of anastomosis
(H&E stain, Gram stain and culture).

Results: The percentage of H. pylori infection was 48% in patients with.
Billroth I; Billroth Il: 42%; and vagotomy + pilorplasty: 92%, No differences

were found between both reconstruction procedures. However, differences
(p < 0.01) were obtained when comparing percentages of H. pylori infection
between subtotal gastrectomy and vagotomy. In gastrectomized infected pa-
tients, H. pylori was detected in 76% of cases at gastric fundus, and in 96% of
biopsies form the anastomotic region (p < 0.05).

In Conclusion: The prevalence of H. pylori infection was low (44%) in patients
with subtotal gastrectomy and no differences were observed between both
reconstruction procedures. H. pylori infection after vagotomy plus piloroplasty
was significantly higher (92%). In gastrectomized infected patients, H. pylori
was detected with a higher frequency at anastomotic region, than in biopsies
obtained from the gastric fundus.

93 Cathecolamines in Gastric Juice and Tissues before
and after Vagotomy

A.V. Shaposhnikov, K.M. Islam, Y.S. Sidorenko. Rostov Research Oncology
Institute, Rostov-on-Don, Russia

The purpose of the study was to reveal influence of vagotomy on local
concentration of cathecholamines in gastric tissues and in nonstimulated
basal juice.

Methods. The levels of epinephrine (E), norepinephrine (NE) dopa (DO) and
dopamine (DE) were investigated in gastric juice of 10 patients with duodenal
ulcer disease before and at 2nd, 14th and 30th days after combined posterior
truncal with anterior seromuscular vagotomy by Taylor. The same substances
were also investigated in gastric tissues of 50 white rats at 1st, 2nd, 7th and
14th days after the same operations. For identification of cathecholamines
were used spectrofluorometry method.
The results of the study of patients gastric juice are given below (in ng/ml).

Before After operation (days)
2 14 30

Epinephrine 0.39 + - 0.1+ - 0.2 + - 0.3 + -

0.03 0.03 0.02 0.09
Norepinephrine 2.5 + - 1.5 + - 1.8 + - 1.9 + -

0.05 0.02 0.02 0.02
Dopa 1.3 + - 2.4 + - 2.7+ - 2.1+ -

0.02 0.03 0.03 0.01
DOpamine 4.5 + - 6.0 + - 9.1+ - 7.5+ -

0.03 0.03 0.04 0.05

Concentrations of E and NE decreased by 0.8-3.9 times, especially at 2nd
and 14th day after operation. On the contrary, levels of DO and DE were
increased. The same pic-pure was revealed in gastric tissues of experimental
rats.

Conclusion: Vagotomy leads to activation of sympathetic nerve system with
local liberation of cathecholamines in gastric tissues and then into gastric juice.
Low levels of E and NE may be explained by negative feedback mechanism of
their production. These changes may influence at gastric motility and regional
hemodynamics after vagotomy.

Systemic Vascular Changes in Early Dumping
Syndrome

J. Vecht 1, M. Winter1, P. Chang 2, C.B.H.W. Lamers , A.A.M. Mascleet.
1 Dept. of Gastroenterology, University Hospital Leiden, The Netherlands;
2 Dept. of Nephrology, University Hospital Leiden, The Netherlands
Eariy dumping after gastric surgery has been attributed to systemic hypov-
olemia caused by redistribution of blood into the splanchnic vascular bed.
The somatostatin analogue octreotide effectively prevents the occurrence of
dumping symptoms. We have explored the systemic hemodynamic changes
in eariy dumping that occur after provocation with glucose. Six patients with
proven eariy dumping (partial gastrectomy n = 6, age 31-75 yr) 6 patients
after gastric surgery (partial gastrectomy n = 6, age 35-70 yr) without dumping
(disease-controls) and 6 healthy volunteers (n = 6, age 25-64 yr) were studied
on two separate occasions. After an ovemight fast 50 g glucose was given
orally 15 min after s.c. administration of 25 ,ug octreotide or placebo in random
order. Heart rate (HR) was measured and mean arterial blood pressure (MAP)
was monitored by Dynamap; forearm blood flow (FBF) and forearm vascular
resistance (FVR) were measured with plethysmography.

Results are presented as peak increments after glucose provocation relative
to basal values (* p < 0.05).
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Dumping Disease controls Healthy controls
AHR (bpm) 17±4* 1±2 -3±2
FBF(%) 141 ± 19* 107±14 90±14
FVR(%) 75 ± 8* 85 ± 11 107 ± 17

Baseline MAP was 92 ± 7, 91 ± 4 and 82 ± 2 mmHg resp.; MAP after
glucose provocation was 89 ± 5, 86 ± 2 and 79 ± 2 mmHg resp. Octreotide
prevented the increases in HR and FBF and decrease in FVR after dumping
provocation. After glucose provocation patients with early dumping showed
increases in HR and FBF, however without a drop in blood pressure, indicating
acute peripheral vasodilatation. Conclusions: In patients with early dumping a
glucose challenge does not induce a hypovolemic state as assumed previously
but causes a peripheral vasodilatation and hyperdynamic state. Octreotide
completely prevents these changes.

E933 Lactulose/Mannitol (LIM) Test: Clinical Usefulness in
Crohn's Disease (CD) Patients

V. Di Leo, R. D'nca, C. Venturi, M. Minotto, A. Ferronato, G.C. Sturniolo.
Division of Gastroenterology, University of Padua, Italy
We studied intestinal permeability in 181 CD patients (78 female, mean age 42
years, range 15-72), 52 with ileal disease and 54 with colonic disease, in order
to determine its clinical significance. In each patient UM test, CDAI and acute
phase reactive proteins (APRP: ESR, RCP and acid-alphal glicoprotein) were
evaluated. UM test was considered positive when > 0.030, clinical remission
when CDAI < 150 and inflammatory activity (IA) present when 2 of the 3
APRP were above the normal value.
CD patients underwent 450 evaluations: clinical remission was found in 340

occasions, while CDAI > 150 was found in 110. IA was present in 73% of
the occasions of clinical activity. UM test was positive in 72% of active ileal
or ileocolonic disease and in 37% of active colonic CD, with a 63% overall
concordance of positive UM test and CDAI > 150. Sensitivity, specificity, PPV
and NPV of UM test and IA with respect to CDAI are as follows:

UM test IA
Sensitivity 62% 72%
Specificity 78% 87%
PPV 49% 64%
NPV 87% 87%

No statistical significant difference was found between the two parameters.
L/M test together with IA increased sensitivity to 85% and NPV to 94%.

In our study, UM test performed as IA in defining clinical activity. It may
improve the evaluation of the clinical status of CD patients and could be
proposed as an useful adjunctive and/or alternative to biochemical parameters,
being less invasive and expensive.

9 Assessment of Clinical Disease Activity in Crohn's
Disease Patients with lleostomy

S. Acciuffi, S. Ghosh, A. Ferguson. Gastrointestinal Unit, Department of
Medicine, University of Edinburgh, Westem General Hospital, Edinburgh EH4
2XU, Scotland

Purpose: Assessment of clinical disease activity is difficult in patients with
Crohn's disease (CD) and ileostomy. The CDAI has not been validated in
such patients and generally these patients are excluded from therapeutic
trials of new drugs. In CD patients without ileostomy, whole gut lavage fluid
(WGLF) lgG concentration correlates very well with CDAI. Other markers of
gut protein loss such as WGLF albumin and ci -antitrypsin also correlate with
CDAI. We therefore aimed to perform a prospective study in CD patients
with ileostomy, comparing a modified CDAI with WGLF IgG, albumin and
a, -antitrypsin concentrations.

Methods: 10 patients with Crohn's disease and ileostomy were recruited.
Their symptoms compnsed of a combination of increased stomal output,
abdominal pain, and tiredness. They prospectively filled in a CDAI diary card
for 7 days prior to having a whole gut lavage with a polyethylene-glycol
electrolyte solution (Klean-Prep, Norgine UK). In their CDAI diary, the patients
recorded the number of times they emptied their bags, instead of the number
of loose motions. The clear fluid obtained after complete gut cleansing was
collected, filtered, processed by the addition of protease inhibitors and stored
at -700C. IgG was assayed by an ELISA, and albumin and a, -antitrypsin by
immunoturbimetric assay.

Results: The CDAI in the 10 patients ranged from 67 to 468. Seven patients
had CDAI > 150. WGLF IgG ranged from 0 to 40 jig/mL. There was no
correlation between the modified CDAI and WGLF lgG concentrations (r =
0.06; p = NS). Similarly, WGLF albumin (r = -0.15; p = NS) and a,-antitrypsin
(r = 0.37; p = NS) did not correlate with the modified CDAI. An experienced
physician's global assessment and decision as to active or inactive disease
corresponded to WGLF lgG concentration (and generally to albumin and
a, -antitrypsin concentrations) but not to modified CDAI.

Conclusion: A modified CDAI is not a valid instrument in assessing clinical
disease activity in patients with CD and ileostomy. Objective markers of
mucosal inflammation using the technique of WGLF may be useful in these
patients.

935 Cyclosporine Therapy and Fistula Closure in Crohns
Disease

J. O'Neill, S. Pathmakanthan, J. Goh, S. Costello, P. MacMathuna,
R. O'Connell, J. Crowe , J. Lennon. Gastrointestinal Unit, Mater Hospital,
Dublin, Ireland
Use of Cyclosporine A (CyA) has been proposed in Fistulous Crohns disease
but its efficacy is unclear. We report use of CyA in 8 patients with active
fistulous Crohns disease who had failed standard therapy.
The8 patients (1 M 7 F) with a mean age of 29 (range 24-45) had a total of 10

fistulas (5 perianal, 2 rectovaginal, 1 enterocutaneous, 1 enterovaginal and 1
enterocolic). All patients continued maintenance medical therapy of salicylates,
azathioprne and oral steroids which were not altered during treatment period.
Intravenous CyA was commenced at a dose of 4 mg/kg/day for up to 10 days.
7 patients were subsequently maintained on oral CyA commencing at a dose
of 8 mg/kg/day with doses adjusted to reach trough levels of 150 ng/ml. Oral
therapy was continued for a mean 12 weeks (range 4-32) with serum CyA
and renal indices monitored weekly.
Of the 8 patients, 7 showed an initial response after a mean of 4 days as

defined by improvement of Crohns Disease Activity Index (median decrease
48, 7/7 < 150); symptomatic improvement evidenced by decreased discharge
from fistula, decrease in perifistular inflammation and improvement in patient
comfort. One patient required immediate fistulotomy after no response to
intravenous CyA was observed. Two patients (25%) had a sustained response
while on oral CyA, one of whom has maintained a partial response after
discontinuing CyA for 6 months. Fistulotomy was delayed in 5/8 patients and
performed electively after a mean 5.2 months (range 2-24). Follow up (mean
8 months) in these patients has shown no recurrence.

Mild side effects were observed in 4 patients including diarrhoea (1), nausea
and vomiting (1) and hirsutism (2). No renal impairment was noted and no
patient was withdrawn from therapy due to side effects.
Temporary remission of fistula activity through CyA therapy allows for

subsequent elective fistulotomy in more favourable conditions.

93 CDAI is Inadequate for Diagnosis of Post-Operative
Recurrence of Crohn's Disease

R. Caprilli, A. Viscido, G. Taddei, G. Corrao, P. Torchio. University of L'Aquila,
L'Aquila, Italy; Gruppo Italiano per lo Studio del Colon e del Retto (GISC)t
It is commonly accepted that the most accurate diagnosis of post-operative
recurrence is obtained by endoscopy or barium meal. The availability of
laboratory parameters or clinical indeces would be of great value for this
purpose. Aim of this study was therefore to assess the ability of CDAI score and
some laboratory parameters to detect recurrence. The study was performed
in 110 pts who entered the Italian multicentre randomised controlled trial on
the effectiveness of 5-ASA in the prevention of post-operative endoscopic
recurrence (R. Caprilli and GISC. Aliment Pharmacol Ther 1994; 8: 35-43).
ESR, Hb, Ht, RBC, WBC, iron, proteins, albumin, and CDAI score were

assessed at 6, 12, 24, and 36 months after surgery. At the same intervals
colon-ileosoopy was performed in all pts. The association between these
variables and the presence of recurrence, diagnosed by colon-ileoscopy
was analysed. The mean value of each laboratory variable and CDAI was
compared in the two groups of pts, those with and those without recurrence.
Results: None of the laboratory parameters was significantly different between
the two groups. The mean value of CDAI score tended to be higher in pts
with endoscopic recurrence compared to those without recurrence, but the
difference was significative only at six months of follow-up: 119 ± 98 (±SD)
and 75 ± 62 respectively (t = 2.66; p < 0.05) although remaining in the normal
range. In order to achieve a better evaluation of CDAI ability to discriminate
between the two groups of pts, it was performed the ROC (Receiver Operating
Characteristic) analysis, that plots the conjunctive behaviour of sensibility and
specificity for each possible cut-off of CDAI score. The area under ROC curve
is considered as the best index of discriminant capacity of the test (area under
curve = 1.00 indicates a perfect discriminatory capacity of the test). The area
under ROC curve was 0.65, indicating that CDAI is capable to disciminate pts
with and without recurrence only in 65% of the cases. Considering a cut-off
value of the CDAI as 150, this figure corresponds to 89% specificity and
30% sensitivity. In conclusion the results of this study indicate that CDAI and
routine laboratory features are not of practical value in predicting recurrence.
The low sensitivity of CDAI is due to the fact that about 50% of the recurrences
are asymptomatic in the first years following surgery. Colonscopy remains
the best method to diagnose post-operative recurrence of CD. Results of
clinical trials based on CDAI to assess post-operative recurrence should
be reconsidered.
*G. Latella, G. Frieri, P. Vemia, (L'Aquila); A. Tragnone (Bologna); G. D'Albasio G. Salvador,

1. Paladini, F. Ficari, G. Vannozzi (Firenze); D. Valpiani (Forli); G.P.Rigo, M. Mastronardi,
PL.Codeluppi (Modena); G.C. Sturniolo, R. D'lnc& (Padova); F. Pallone, L. Capurso, A. An-

dreoli, A. Gioieni, R. Lorenzetti, A. Ciaco, C. Papi, M. Luminari (Roma); F.P.Rossini, V. Ponti,
A. Bertone (Torino).
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v937 Role of Ultrasound in the Detection of Post-Operative
Recurrence of Crohn's Disease (CD)

S. Greco, R. Sostegni, G. Rocca, R. Pellicano, A. Musso, M. Astegiano,
M.T. Fiorentini 1, M. Rizzetto, T. Cammarota 2, A. Pera 1. Dipartimento di
Gastroenterologia, Ospedale Molinette, Torino, Italia; 1 Divisione di
Gastroenterologia, Ospedale Mauriziano, Torino, Italia; 2 Servizio di
Radiologia, Ospedale S Lazzaro, Torino, Italia

Purpose Ultrasound scanning (US) is a non-invasive method for the diag-
nosis and for monitoring the effects of therapy in CD. Aim of the study is
to evaluate the overall accuracy of US versus clinical data, laboratory, radi-
ology, endoscopy and surgical specimen in the detection of post-operative
recurrence.

Patients and Methods Starting from 1986, 208 US were performed in the
follow-up of 92 patients operated because of Crohn's disease complications.
US was made at six months and then once a year after surgery or when clini-
cally indicated. Clinical recurrence was defined following commonly accepted
criteria. Surgical recurrence was confirmed by the specimen available for
patients re-operated during the follow-up. Ultrasound recurrence was defined
by the presence of 1) bowel thickening (more than 5 mm) with or without 2)
bowel stenosis 3) bowel dilatation.

Results

Accuracy of ultrasound Examinations Accuracy % US+ only % US- %
versus
Laboratory recurrence 206 46 67 3.4
Clinical recurrence 208 63 69 4.3
Colonoscopy 62 81 14.5 4.8
Radiology 54 93 3.7 3.7
Re-operation 22 100 0

Accuracy: agreement between US and any of the other methods. US + only: percentage of
recurrence detected by US and not by the compared method. US -: percentage of recur-
rence seen by one of the other methods but not by US.

Discussion US scanning is more sensitive than any other method in de-
tecting post-operative recurrence in operated Crohn's disease. Given the low
sensitivity of laboratory and clinical data US is a promising non-invasive and
convenient method for detecting recurrence in the post-operative follow-up of
these patients.

9 Association Studies in Crohns Disease: Approaches in
Choosing the Right Design

J. Hampe 1, R NOrnberg 2, H. Lochs 1, S. Schreiber 1. 1 lVth Department of
Medicine, Charint Medical School, 10098 Berlin/Germany;2 Institute of
Medical Genetics, Charite Medical School, 10098 Berlin/Germany
Purpose: As the genetic basis of IBD is being uncovered, association studies
are playing an important role in the fine mapping especially of minor risk loci.
Accurate predictions of sensitivity and specificity of specific designs are of
pivotal importance for the later interpretation of data. However, the theoretical
basis of these studies in polygenic disorders is still incompletely understood.
In order to provide guidelines for a robust and sensitive design, the properties
of different strategies were evaluated using a computer simulation.

Methods: We developed a computer program "popsim' (C programming lan-
guage), which allows for the simulation of genetic transmission in populations
up to 3 million individuals under a polygenic model (prevalence: 0.05%, xA
= 20). Non-overlapping generations and random mating were assumed. The
population is propagated according to Mendelian laws, no further theoretical
assumptions are made.

Results: Estimates on the persistence of initial associations originating
from founder populations were obtained as a function of the recombination
fraction E. Only tightly linked markers were found to become fixed on rare
disease alleles and thus could persist over several hundred generations. In
the presence of population heterogeneity, case-control studies were found
to be susceptible to false positive results, whereas parental control designs
performed well under these conditions, although at a slightly lower sensitivity.

Conclusion: Choice of markers: Only makers tightly linked to suspected risk
genes, e. g. intragenic polymorphisms, should be considered for association
studies (E<< 0.5 cM).

Choice ofstudy design: Unless the sample can be shown to be homogenous,
only a parental control design should be chosen and evaluated by one of the
appropriate tests (TDT: "transimission-disequlibrium-test", or HRR: whaplotype
relative risk")

9401Impressive Histologic Improvement after TNF Antibody
(cA2) Therapy in Active Crohn's Disease

F.J. Baert, G.R. D'Haens, K. Geboes 1, N. Ectors , M. Peeters,
P.J. Rutgeerts. Dep of Gastroenterology, University of Leuven, Belgium;
1 Dep of Pathology, University of Leuven, Belgium
TNF-a is an important mediator of inflammation in Crohn's disease (CD).
We studied the histologic effects of cA2 therapy in a detailed and systematic
way. Biopsies of 13 patients with active CD before and 4 weeks after a
single placebo or cA2 infusion (5, 10 or 20 mg/kg) were reviewed by one
blinded pathologist. A minimum of six biopsies were taken per patient at every
occasion in the most inflamed areas. If ulcers were present, biopsies were

taken in the vicinity. Seven pts had colitis, four ileocolitis and two ileitis only.
Assessment of the severity of inflammation was based on epithelial alterations
(architecture and cytology), inflammatory changes (granulocyte, lymphocyte
and plasma cell infiltration), the presence of ulcerations and/or granulomas
and the number of biopsies affected. A score from 0-3 was given for each
item according to severity. The minimal score was 0, the maximum score 16.
In addition to classical H&E, immunohistochemical stainings for HLA - Dr,
CD68 (activated macrophages), ICAM-1 and LFA-1 were performed using an
indirect immunoperoxydase method.

Results: The mean total activity score in the cA2 treated group dropped
from 6.7 (2-12) to 3.0 (0-7) in ileitis and from 7.6 (2-12) to 3.0 (0-8) in colitis
compared to 11 (10-12) before and 9 (6-12) after in placebo pts. The changes
in the inflammatory components of the score were most pronounced. The
enhanced epithelial HLA-Dr and endothelial ICAM-1 and numbers of CD68+
monocytes and LFA-1+ lymphocytes observed at week 0 markedly decreased
along with the classic components of inflammation in CD pts treated with cA2
but not in the placebo group.

Conclusion: Monoclonal TNF-a antibody therapy markedly improves histo-
logic disease activity in active Crohn's ileitis and colitis. The improvement is
mainly due to a dramatic decrease of the inflammatory infiltrate parallel to a
reduction of HLA-Dr expression and the number of CD68+ and LFA1+ cells,
whereas the architectural changes grossly remain unchanged 4 weeks after
treatrnent.

9411Suppression of Bone Formation by Methylprednisolone
But Not by Budesonide CIR in Active lleocolonic
Crohn's Disease

G. D'Haens, A. Verstraete, F. Baert, M. Peeters, R. Bouillon, P. Rutgeerts.
Depts of Gastroenterology and Endocrinology, University of Leuven, Belgium

One of the most severe long-term side effects from prolonged corticosteroid
use is osteopenia with an increased fracture risk. Bone formation can be as-
sessed by osteocalcin, a noncollagenous protein synthesized by osteoblasts,
while bone resorption can be measured with urinary (deoxy)pyridinolines (col-
lagen cross-links). Aim: to compare the effect of conventional oral glucocorti-
costeroids and oral Budesonide CIR (Entocorte, Astra) on bone metabolism in
active ileocolonic Crohn's disease (CD). Methods: 29 pts with active CD (CDAI
> 200) were randomly treated with either methylprednisolone (MP) 32 mg/day
PO for 3 weeks and then tapered by 4 mg/week (total 10 weeks) (13/29 pts),
or budesonide CIR (BU) 9 mg/day PO for 10 weeks (16/29). Six pts with
quiescent CD on 5-ASA were used as controls. We measured serum calcium
(Ca), phosphorus (P), alkaline phosphatase (AP), osteocalcin (OC) levels and
urinary (deoxy)pyridinolines before the start and at week 4 and 10 of therapy.
Results: Neither in the MP group (n = 13, 5 M/8 F, age 39.5 + 3.3 yrs), nor in
the BU group (n = 16, 4 M/12 F, age 39.3 ± 3.4 yrs), any changes in serum Ca,
P or AP were observed. OC, however, decreased from 50.8 + 22.1 ng/ml at
wO to 20.0 + 1.8 ng/ml at w4 (p = 0.05) and 18.1 + 1.9 ng/mI at w10 (p= 0.05)
in the MP group versus from 32.0 ± 23.9 ng/mI at wo to 29.6 ± 4.9 ng/ml at
w4 and 37.0 ± 5.4 ng/mI at wl0 (NS) in the BU group. OC in the control group
(n = 6, 1 M/5 F, age 36.2 i 4.5 yrs) was comparable to wO in the MP group
and wO, w4 and w10 in the BU group. Urinary (deoxy)pyridinolines remained
unchanged in all groups throughout the trial. Conclusions: Osteoblast function
is suppressed with conventional steroids but not with budesonide CIR, while
bone resorption appears unaffected. Topical steroids are probably safer for
long-term use with regard to bone metabolism.

I942 Colorectal Cancer in Colonic Crohn's Disease - High
Frequency of DNA-Aneuploidy

R. L6fberg, R. Befrits, U. Sjokvist, P. Karien, A 6st, C. Rubio, B. Tribukait,
P. Rutgeerts, K. Geboes. Huddinge University Hospital, Karolinska Hospital,
Soder Hospital, Karolinska Institute, Stockholm, Sweden; University Hospital,
Leuven, Belgium
Aim: The risk for colorectal cancer (CRC) in colonic Crohn's disease (CD)
seems to be of the same magnitude as in extensive, longstanding ulcerative
colitis (UC) and colonoscopic surveillance has been advocated. Mucosal dys-
plasia and DNA-aneuploidy are eariy warning markers of malignant transfor-
mation in UC. Data are scarce conceming the occurrence of such premalignant
lesions in colonic CD. This study aimed at investigating the DNA ploidy pattern
in CD-patients with manifest CRC.

Methods: Biopsies and surgical specimens from patients with colonic or
ileocolonic CD who presented with CRC between 1988 and 1995, were
scrutinized histologically and analysed by flow cytometry (FCM) for assess-
ment of DNA-ploidy pattem. CRC type, site and presence of distant mucosal
dysplasia/DNA-aneuploidy was determined as were patient characteristics.

Results: 17 CRC:s in 14 patients (7 men) were analysed. Median age
at diagnosis of CRC was 55 years (range 21-70) and median duration of
CD was 11 years (1-45). 11 (65%) of the cancers were found proximal
to the splenic flexure. DNA-aneuploidy was found in 13/17 (76%) of the
cancers. Concomitant dysplasia/DNA-aneuploidy was found in 5/14 patients
and preceded the finding of CRC in 3/3 patients having been subjected to prior
colonoscopic surveillance.

Conclusion: A right-side predominance of CRC in longstanding ileocolon-
ic/colonic CD was found, and DNA-aneuploidy was a common feature. Since
the findings of DNA-aneuploidy may precede the development of invasive
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carcinoma, inclusion of FCM analyses of colorectal biopsies may therefore
be a valuable complement to assessment of dysplasia in trying to identify
high-risk CD-patients prone to develop CRC within the frame of colonoscopic
surveillance programs.

94, Use of Heparin in the Treatment of Chronically Active
Crohn's Disease

J.L. Dupas, F. Brazier, T. Yzet, J.C. Duchmann, B. Roussel, F. Iglicki.
Department of Gastroenterology, University Hospital, Amiens, France
It has been suggested that the combination of hypercoagulable state and
vasculitis may contribute to the pathogenesis of Crohn's disease (CD). Heparin,
acting by its anticoagulant and immunodulatory properties, may be effective in
the treatment of active inflammatory bowel diseases. Aim: To evaluate effects
of heparin in the treatment of patients with chronically active CD who failed
to respond to corticosteroid and azathioprine. Methods: 10 patients (6 F, 4 M;
mean age 30 yrs; range 16-66) with chronically active Crohn's disease (CDAI
> 200) were included in this open label study. Disease was confined to the
colon in 4 patients and extended to colon and ileum in 6 patients. All patients
were treated with either prednisolone 20-50 mg/d (n = 7), or prednisolone 25-
35 mg/d plus azathioprine 1-2 mg/kg/d (n = 3). Doses of previous treatments
were unchanged in the 3-weeks period before and during heparin therapy.
Patients were administered heparin, either intravenously 3000 UI/4 hrs for 1
week then subcutaneously 2500 UIll0 kg bid for the following 1 to 3 weeks (n
= 4), or subcutaneously 2500 UI/10 kg bid for 1 to 4 weeks (n = 6). All patients
were clinically and biologically evaluated every week during the study then
every 2 weeks after the end of heparin treatment. Results: Mean duration of
heparin treatment was 21 days (7-28). 6/10 (60%) patients fulfilled remission
criteria (CDAI < 150) and 1 patient reported significant clinical improvement
(ACDAI > 100) within 2 to 4 weeks; 3 patients failed to respond. The mean
CDAI decreased from 304 (95% Cl 239-369) before to 161 (95% Cl 89-234)
(p <0.05) after heparin treatment. The mean C-reactive protein decreased
from 82 mg/i (95% Cl 38-125) before to 43 mg/I (95% Cl 14-73) (p <0.05)
at the end of heparin treatment. After discontinuation of heparin, prednisolone
tapering was resumed in 5/7 responders. All of these patients were still in
remission after 3 months follow up. Conclusions: These results suggest that
heparin may be useful in the treatment of patients with chronically active
Crohn's disease who failed to respond to conventional treatments.

i9441 Crohn's Colitis in Stockholm County
A. Lapidus, 0. Bemell, G. Hellers, G. L6fberg. Department of Medical and
Surgical Gastroenterology and Hepatology, Huddinge University Hospital,
Sweden
Background: The annual incidence of Crohn's disease (CD) in Stockholm
County increased from 1.4/105 in 1955-59 to 4.61105 as mean 1970-89. The
proportion of colonic disease doubled during the study period from 14% to
32% as mean 1980-89.

Aims: To describe the natural history of Crohn's colitis over time with regard
to incidence, extent at diagnosis, initial treatment, age and gender.

Material and Methods: Retrospectively, registers for in- and outpatients were
investigated for possible cases of CD according to Lennard-Jones' criteria.
All patients who got the diagnosis of Crohn's colitis in 1955-89 and were
residents in Stockholm County at time for diagnosis were included into the
study. Data for extent of colitis at diagnosis, initial treatment, clinical course
within the first year of diagnosis and time for surgery were registered.

Results: 512 cases of Crohn's colitis were included into the study. The
annual incidence of colitis increased from 0.2 in 1955-59 to 1.6 in 1985-89
with an increasing proportion of distal colonic disease during the latter study
period (23% vs. 33% p <0.05). Clinical remission was achieved within one
year after diagnosis in 75% of the cases. 78% had at least one relapse. The
risk for surgery within the first year of diagnosis decreased from 25% to 14%
during the study period. The overall risk for surgery was 52%. The cumulative
risk for surgery was higher among the patients with chronic continuous disease
compared to those who achieved remission within the first year. Patients with
distal colonic disease run a lower risk for surgery compared to the other
patients. Except for a higher propensity for distal disease among those aged
> 60 years at diagnosis, there were no differences according to age or gender.

Conclusion: While the incidence of Crohn's disease remained stable during
the last 20 years, the incidence of Crohn's colitis (particulariy distal disease)
increased. Half of the patients with colitis required surgery with highest risk
for those why chronic continuous disease and lowestrisk for those with distal
disease.

945 Therapy of Refractory Crohn's Disease by
7S-Immunoglobulins

Ch. Schmidt. Medizinische Polikiinik, Bonn, Germany
About 10 to 20% of patients with inflammatory bowel disease are resistant to
usual drug therapy. As immunoregulatory disturbances play an important role in
pathophysiology we tried to improve the situation in therapy-resistant cases of
Crohn's Disease by additional intravenous application of 7S-immunoglubulins.

In an open cotrolled trial 20 patients with therapy-resistant Crohn's Disease
received 10 g 7S-immunoglobulin (Venimmunc) per day for 10 days. Mean

duration of illness was 10.3 ± 1.4 years and 9 patients had one or more
operations in the past. Mean CDAI was for more than 6 months higher than
200. Patients received prednisolone (16.4 + 4.0 mg/die) and 5- ASA (2.2 ± 0.3
g/die). Before and after therapy CDAI, laboratory data and immunoglobulins
were checked.

Activity index (CDAI) decreased during therapy from 201 ± 17.7 to 99
i 8.6 (p < 0.0001). Frequency of diarrhia was reduced from 4.5 ± 0.8
to 1.8 ± 0.3 (p < 0.001). At the end of therapy CDAI was in all patients
lower than 150. In 9 patients CDAI decreased by more than 100 points.
Follow up was done in 11 patients up to 6 months. 73% of patients were in
remission even after a period of 6 months. BSR increased during therapy
from 27.9 ± 5.2 to 37.6 ± 7.8 mm/h (p < 0.03). Leucocytes decreased and
lymphocytes increased (13.3 ± 3.0 vs. 23.3 ± 2.8; p < 0.008). Alpha-2-
globulin decreased by 1.8% (p < 0.01). lgG, IgGl, IgG2, IgG3, IgG4 and
even IgA increased significantly during therapy (p < 0.001). Flow cytometry of
perpheral lymphocytes showed different results with increasing B-lymphocytes
and decreasing CD4-cells.

Additional therapy of refractory Crohn's Disease by 7S-immunoglobulins was
effective in our study. Immunoregulatory effects seem to be responsible for
successful immunoglobulin therapy in Crohn's Disease. However mechanisms
of acting of immunoglobulins are not identified. Further investigations are
necessary.

9 A Prospective Randomized Trial in Active Crohn's
Disease Comparing Prednisolone, a Polymeric Diet and
a Polymeric Diet Plus Prednisolon

G.J. Mantzaris, E. Archaviis, R Amberiadis, D. Kourtessas, G. Triantafyllou.
A' Gastroenterology Clinic, Evangelismos Hospital, Athens, Greece
Polymeric diets may be useful in active Crohn's disease but their effects in
conjunction with steroids have not been adequately studied. In this prospective
trial, 35 patients were randomized to receive intravenous prednisolon (0.75
mg/kg of body weight) (group 1, N = 11), a polymeric diet [Nutrison High
Energy, 1.5 Vday delivered via a nasoduodenal tube (group 11, N = 11), or
the previously described polymeric diet plus prednisolon (group Ill, N = 13).
All patients received mesalazine (Salofalk 500 mg three times a day). The
three treatment groups were similar with respect to sex, age, age at disease
onset, anatomic site of disease, disease activity (Crohn's Disease Activity
Index, CDAI), nutritional status, and previous medical or surgical treatments.
Seven patients (two in groups 11, Ill and three in group 1) were undergoing
the first attack of disease. Three patients had complicated disease (one in
group 1, two in group l1l). A satisfactory response to treatment was defined by
a fall of CDAI by 100 points or below 150. After 4 weeks of treatment, there
were 8 responders in group 1(72.7%), 5 responders in group 11 (45.5%) and
10 responders (77%) in group l1l; differences were not significant. However,
patients who received prednisolon (groups and l1l) showed a better response
than did patients who received only a polymeric diet whereas the combination
therapy increased only marginally the effect of prednisolone. In addition, the
time to response was significantly higher in patients receiving polymerc diet
alone (18.9 ± 3.5 days versus 5.9 ± 2.1 days in group and 5.2 ± 1.5 days
in group Ill, p < 0.01). Polymeric diet did not increased body weight or other
indices of nutrtional status. Irrespective of treatment, all patients undergoing
the first attack of disease were responders. Of the six failures in group 11,
4 patients responded to prednisolone. Thus, polymeric diets should not be
considered as a substitute for steroids at least in patients presenting with a
relapse of Crohn's disease.

194M I Restricted T Cell Receptor V,3 Regions in Crohn's
Disease Patients Suffering from Joint Complications

N. LOuenng, T. Kucharzik, W. Domschke, R. Stoll. Department of Medicine B,
University of MOnster, MOnster, Germany
Little is known about the mechanisms triggering both the development and
perpetuation of extraintestinal complications in Crohn's disease (CD). The aim
of the present study was to test the hypothesis that the T-cell immune response
in CD patients with joint complications may be altered when comparing with
patients without extraintestinal manifestations.
We used a semiquantitative polymerase chain reaction assay to analyse

the T-cell antigen receptor repertoire in peripheral blood T cells from eight
CD patients suffering from peripheral arthrtis and ankylosing spondylitis,
twelve CD patients without extraintestinal manifestations, and from seven
non-CD patients with ankylosing spondylitis showing typical changes on joint
radiographs. Being concerned that different patterns may be seen in different
phases of the inflammatory disease process, we have also taken care to
analyse sequential samples at various time points of the disease.

Expression of all 22 Vfi genes was found in each healthy control and in
each CD patient without extraintestinal manifestations and showed no ma-
jor variation over time. Southem hybridization analysis of amplified products
revealed a highly restricted Vf repertoire in all CD patients suffering from
peripheral arthritis and ankylosing spondylitis. In contrast, non-CD-patients
with ankylosing spondylitis without signs or symptoms of gastrointestinal prob-
lems demonstrated the presence of the entire Va-repertoire. Our longitudinal
studies confirmed variable Vfi usage over time, as certain transcripts were
found only in distinct temporal phases of disease.
Our data are not directly suggestive of a common super-antigen model of
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CD, but instead emphasize a specific decrease in signals throughout the TCR
V,B repertoire in CD patients suffering from joint complications.

We conclude that osteopenia is frequent in patients with Crohn's disease but
is a slow-evolving process and, at least in the short interval of our observation,
independent of disease localization and of steroids intake.

Effect of Mild Exercise on lleal Crohn's Disease (CD) in Low Skinfold Thickness Predicts Osteoporosis inRemission Low n;i
R. D'lnca, C. Mestriner, M. Vamier, D. Martines, A. D'Odorico, M. Bortolami,
M. Minotto, S. Pigozzo, G.C. Sturniolo. Division of Gastroenterology,
University of Padua, Italy

We investigate the possible noxoius effects of mild exercise in CD patients
in remission by examining gastrointestinal transit time and permeability, lipid
peroxidation and inflammatory cells function.

Six male CD pts were evaluated before and after exercise (1 hr at 60% V02
max), with lactulose breath test and lactulose/mannitol (UM) test, malondi-
aldehyde (MDA) levels, neutrophyl activity and IL-6 production. Seven healthy
volunteers served as controls. Sugars were measured by spectrophotometry,
MDA by fluorimetry and neutrophyl activity by chemiluminescence after PMA,
fMLP and zymosan stimulations. Oro-caecal transit time and urinary UM re-
covery were unchanged after exercise both in CD pts and in controls. MDA
levels significantly increased in CD pts after exercise (1.77 i 0.4) with respect
to baseline (1.62 i 0.4) (p < 0.05). Respiratory burst activity of isolated
neutrophyls was significantly increased after exercise in CD pts with fMLP (65
: 20.2) and zymosan (238.9 i 35.6) stimulations compared to controls (22.7
i 4.3 and 133.88 ± 37.15 respectively, p < 0.05) while PMA did not affect
neutrophyl function in both groups. Exercise significantly decreased basal IL-6
production of isolated lymphocytes both in CD pts (2.7 + 3.5 vs 0.7 ± 0.5)
and controls (8.1 ± 7.1 vs 2.7 ± 4.2) while LPS response was similar in both
groups. In conclusion, mild exercise may have detrimental effects in CD since
it increases lipid peroxidation and tums on inflammatory cells while it does not
seem to affect gastrointestinal transit time and permeability.

Change from Ulcerative Colitis to Crohn's Disease: Two
Features of the Same Disease?

M. Dinca, W. Fries, A. Cecchetto 1, A. Martin. Divisione di Gastroenterologia,
Universita di Padova, Italy; 1 Istituto di Anatomia Patologica, Universita di
Padova, Italy

Anecdotal reports have raised the possibility that a change from Ulcerative
Colitis (UC) to Crohn's Disease (CD) or vice versa may occur during the
course of IBD.
Aim of this study was to assess the frequency of this change and the role of

associated factors.
Methods: we reviewed the files of 1114 patients with IBD who attended

the outpatients clinics of our Institution from 1979 to 1995. We defined the
clinical, endoscopic and histological criteria for an "unequivocal" diagnosis, in
order to exclude cases in which the diagnosis was indeterminate at the time
of first assessment. For a diagnosis of CD we used as endoscopic criteria
the presence of aphthae, skip lesions and/or stenosis and histological criteria
were the presence of follicles, granulomas and/or full thickness inflammation.

Results: we found only 5 cases where a "real" (i.e. endoscopy and histology
confirmed) change in diagnosis occurred, all of whom had an initial diagnosis
of UC. All were young males and the change took place within two to five
years from the onset of disease in four of the patients and in three months
in the fifth. Four were smokers or ex-smokers and 3 had been treated with
several courses of high doses of steroids. None had familiar cases of IBD.
We conclude that a change in diagnosis, always from UC to CD is rare

(7.9/thousand cases of UC). It affects young males and takes place within
few years after the initial diagnosis of disease. We could not demonstrate any
causal relation with steroid intake.

Bone Mineral Density and Its Evolution in Patients with
Crohn's Disease

M. Dinca, W. Fries, L. Leone, G. Luisetto 1, F. Bottega 1, F. Peccolo',
A. Martin. Divisione di Gastroenterologia, Universita di Padova, Italy; 1 Istituto
di Semeiotica Medica, Universita di Padova, Italy

Low bone mineral density has been demonstrated in patients with Inflammatory
Bowel Disease.
Aim of our study was to assess the prevalence of osteopenia and the rate

of bone loss in patients with Crohn's Disease (CD).
Methods: We studied 32 patients (19 men and 13 women), mean age

37 years (range 18-69), 14 of whom had CD limited to the colon and 18
with ileocolonic involvement. Bone mineral density was measured by dual-
energy x-ray absorptiometry of the lumbar spine. In 21 patients (65.6%) the
measurement was repeated after a mean of 23 months (range 9-48). During
the follow-up period 8 patients (25%) received steroid therapy and 6 (18.7%)
calcium and vitamin D supplements. Osteopenia was defined as z-score below
-1.5. The fracture threshold was considered bone mineral density (BMD) of
0.8 g/cm2. Results were related to site and extent of disease and type of
medication.

Results: Osteopenia was present in 18 patients (56.2%) with values below
the fracture threshold in 5 (15.6%). In the 21 patients in whom we measured
BMD twice, no significant changes were observed, not even in those treated
with steroids.

WoIUu uwXI a ae
R. Robinson, F. AI-Azzawi, S.J. lqbal, K. Abrams, J. Mayberry.
Gastrointestinal Research Unit, Leicester General Hospital, Gwendolen
Road, Leicester, U.K.

The aims of this study were to investigate the relation of skinfold thickness
(SFT) to bone mineral density in Crohn's disease (CD), and to evaluate SFT
as a screening test for osteoporosis in CD.

Methods: 117 patients with confirmed Crohn's disease were studied (Male
= 49). Pregnancy, ankylosing spondilitis, medical conditions or medication
affecting bone density were exclusion criteria. Bone mineral density was mea-
sured at lumbar spine (L2-L4) and left hip (femoral neck, trochanter, Ward's
triangle) by dual energy X ray absorptiometry (DEXA). SFT was measured
over the dorsal aspect of the right hand using Holtain Tanner Whitehouse
callipers. The thickness of a longitudinal skinfold over the 4th metacarpal was
measured 3 times by a single observer and the mean calculated.

Results: Osteoporosis was present in 14 (12%) of the patients. Mean SFT
was significantly lower in patients with osteoporosis than patients with normal
bone density (Difference in means = 0.74 mm, 95% Cl 0.33 to 1 .15, p < 0.001).
There was a strong correlation between SFT and bone mineral density at all
measured sites: Lumbar spine (r = 0.41, p < 0.0001, 95% Cl 0.25 to 0.55),
femoral neck (r = 0.38, p < 0.0001, 95% Cl 0.21 to 0.53), Ward's triangle (r =
0.38, p < 0.0001, 95% Cl 0.21 to 0.53) and trochanter (r = 0.33, 0.16 to 0.48, p
< 0.0001). SFT was associated with bone mineral density independent of age,
BMI and lifetime steroid use (p < 0.05). If a significantly low SFT is taken as >
ISD below the mean normal value (2.64 (0.71) mm), then subjects with an SFT
less than 1.9 mm were at significantly greater risk of osteoporosis (p < 0.05,
odds ratio 5.48, 95% C.1. 1.36 to 22.0). As a diagnostic test for osteoporosis,
an SFT of 1.9 mm has 93% specificity and 29% sensitivity. Using 2.5 mm as
the 'cut off', specificity falls to 54% and sensitivity increases to 93%.

Conclusions: In patients with CD there is a strong correlation between SFT
and bone mineral density at the hip and lumbar spine. Measurement of hand
skinfold thickness is a simple clinical marker of bone mineral density in CD,
and will be a useful screening test to in determine which patients need DEXA.

952 Crohn's Disease - A Hyperreactivity of the Tight
Junctions?

J.D. S6derholm, G. Olaison, L. Hedman, L. Franzen, C. Tagesson,
R. Sj6dahl. Dept's of Surgery, Pathology and Occupational Medicine,
University Hospital, Link6ping, Sweden

Patients with Crohn's disease (CD) have a disturbed intestinal permeability.
The epithelial tight junctions (TJ) regulate the mucosal barrier to hydrophilic
molecules. The dynamics of TJ permeability during exposure of the mucosa
to modulating substances has not been studied previously in CD.

Purpose: To study paracellular permeability and electrical parameters in
inflamed and non-inflamed ileal mucosa from patients with CD and controls
patients during exposure to sodium caprate (C10), a fatty acid found in dairy
products with effects on TJs in cell lines, and cytochalasin B (CytB), a well
established TJ modulator.

Methods: Five cm of the ileum was taken from 7 patients with CD and
8 patients operated for colonic cancer. The mucosa was dissected from
the muscular layer and the specimens were mounted in Ussing chambers.
Transepithelial potential difference (PD), electrical resistance (ER), short circuit
current (lsc) and permeation of 51Cr-EDTA and 14C-mannitol was studied for
90 min in control segments and in segments modulated with C10 or CytB with
washout at 10 min and 45 min, respectively.

Results: Both CytB and C10 induced a partly reversible increase in tight
junction permeability. Non-inflamed mucosa from CD patients showed a more
pronounced decrease in PD, ER, lsc and a larger increase in 51Cr-EDTA
permeability during modulation with C10 than did control mucosa. In inflamed
CD mucosa permeability in unmodulated specimens was increased compared
to controls, whereas the effect of modulators was less pronounced.

Conclusions: The results indicate a hyper-reactivity of the tight junctions
in non-inflamed ileal mucosa in CD. This may be of importance for the
pathogenesis in Crohn's disease.

953 Is ANCA Positivity in Crohn's Disease (CD) Associated
with Particular Clinical Features?

E. Louis, V. Mommens, D. Franchimont, J. Salmon, P. Mahieu, J. Belaiche.
Departments of Gastroenterology and Immunology, CHU Sart Tilman, 4000
Liege, Belgium
According to different studies, 10to 20% of CD patients are ANCA+. The signif-
icance of that positivity is still unknown. The aim of our study was to compare
ANCA+ and ANCA- CD populations on the basis of several clinical features.
Patients and methods: ANCA were searched, using an immunohistochemical
method, in a sample of 180 CD patients. Twenty one of them (11.6%) were
ANCA+. They were compared to a group of 41 ANCA- CD patients, matched
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for gender, smoking and duration of the disease. Comparisons on certainty of
the diagnosis, type and location of the disease, systemic manifestations, age at
onset, family history of IBD, need for surgery or immuno-suppressive treatment,
were made using, either Fisher's exact test, or t test. Results: the frequency of
gastro-duodenal location of CD was significantly higher in ANCA+ CD patients
(33.3% vs 4%; p < 0.01). There was also a trend to an increased frequency
of inflammatory disease and to a decreased frequency of stenosing disease
among ANCA+ CD. The need for surgery tended to be less frequent in ANCA+
CD, but the need for immuno-suppressive drug tended to be more frequent in
the same population. Finaly, the age at onset tended to be higher in ANCA+
patients (37.4 vs 28.5 years; p = 0.053). In conclusion, a minority of CD patients
are ANCA+. This may represent a particular subset of CD, characterized by
an increased frequency of gastro-duodenal location, and perhaps later onset,
more inflammatory and less stenosing disease.

954 Familial Crohn's Disease: Study of 18 Families
D. Franchimont, S. Simon, E. Louis, C. Gower-Rousseau, P. Latour,
J. Belaiche. Socidtd Liegeoise de Gastroenterologie, CHU Sart Tilman, 4000
Liege

The most recent data from epidemiology and molecular biology in Crohn's
disease are consistent with a multifactorial, polygenic inheritance with a
possible genetic heterogeneity. The aim of our study was, first to evaluate
among families, the concordance rate for the type and location of the disease,
and second, to compare familial and sporadic CD on the basis of the type
and location of the disease, and age at diagnosis. Patients and methods:
16 families with 2 affected first degree relatives (n = 32), 2 families with 3
affected first degree relatives (n = 6), and 155 sporadic CD were studied.
The expected numbers of concordant cases among families were calculated
using the binomial law and compared to the observed numbers by a Chi2
test. Comparison between familial and sporadic CD was done by a Chi2 or a
Kruscall-wallis test. Results: 1) There was a significant increase in concordance
rate for stenosing disease and a decrease for inflammatory disease, among the
families. 2) Age at diagnosis was the same in sporadic and familial CD. There
was an increased frequency of ileal (p = 0.022), and stenosing (p = 0.005)
CD and a decreased frequency of colonic (p = 0.006) and inflammatory (p =
0.028) CD, in familial CD. In conclusion, 1) Among families, the concordance
rate for stenosing CD was higher than expected, which may reveal the genetic
inheritance of that feature. 2) lleal and stenosing diseases were more frequent
in familial than in sporadic CD, which may suggest some heterogeneity in CD.

955 Low Symptomatic Load in Crohn's Disease with
Surgery and Medicine as Complementary Treatments

P. Andersson, G. Olaison, G. Bodemar, S. Almer, J. Dabrosin-Soderholm,
R. Gotthard, P.O. Nystrom, K. Smedh, M. Str6m, R. Sj6dahl. Dept of
Medico-Surgical Gastroenterology, University Hospital, Link6ping, Sweden

Background: The treatment of Crohn's disease has changed due to the
recognition of its chronicity. Maintenance medical treatment and limited resec-
tions has evolved as major concepts of management. Medicine and surgery
are complementary, their indications being related, and both aim to reduce
symptoms. The study aimed at to investigate how these treatment concepts
influenced the symptomatic load in Crohn's disease.

Patients and methods: An unselected population-based cohort of 202 pa-
tients from our primary catchment area and 119 referred patients were in-
vestigated. Symptoms were evaluated by a symptom-index, the physician's
global assessment and the patient's perception of health by means of visual
analogue scale.

Results: Of catchment area patients 53% were on medication and the annual
rate of abdominal surgery was 5.7%. Corresponding figures for the referred
patients were 63% and 8.2% respectively. According to the symptom-index
75% were in clinical remission, 16% had mild, 8% moderate and 1% severe
symptoms. Corresponding figures according to the physician's assessment
were 63, 26, 10 and 1 percent. Patient's perception of health was 82% in normal
health. Symptoms and perceived health were similar in referred patients.

Conclusion: The large majority of patients with Crohn's disease can live in
remission or have only mild symptoms.

Osteoporosis in Crohn's Disease in a Danish
Out-Patient Clinic: Bone Mineral Measurements and
Biochemical Markers

H. Andreassen, M. Rix, E. Hylander. Departments of Intemal Medicine and
Gastroenterology, Roskilde County Hospital K0ge, Denmark

Methods: BMD was measured at the lumbar spine (L2-L4), the hip and of
the forearm, using the Hologic 2000 DEXA-scanner. Biochemical markers of
bone formation (osteocalcin) and bone resorption (urinary pyridinoline) were
analyzed.

Patients: 56 unselected patients (33 females, 23 men) with Crohn's dis-
ease, mean age 41 years (SD 14.6), mean BMI 23.6 kg/squarem (SD 4.0
kg/squaremeter), half of whom had a bowel resection, were studied.

Results: Osteopenia (defined as a T-score (mean BMD value for the young
adult) less than -1 SD)) was found in the lumbar spine, the hip (neck-region)
or the forearm in 52%, 64% and 46% of patients, respectively. Osteoporosis

(defined as a T-score less than -2.5 SD) was observed in 14%, 16% and
16% of patients, measured in the same areas. In 25% of cases osteoporosis
occured at any of those sites. Increased urinary pyridinoline was found in 16%
of the patients (mean value for the whole group: 46.6 nmol/mmol creatinine,
SD 28.0, normal values 38.8 ± 10.8), elevated urinary deoxy-pyridinoline in
4% (mean: 11.1 nmol/mmol creatinine, SD 7.2, normal values 13.0 + 4.6).
Nine % of the patients had serum-osteocalcin above normal range (mean
value for the group 9.0 ± 4.4).

Conclusion: In a Danish cross-sectional study of unselected patients with
Crohn's disease, attending an out-patient clinic, osteoporosis is found in 25%
(WHO-criteria). Biochemical markers of bone turnover indicates increased
bone resorption.

957 Bone Metabolism and Remodelling in Crohn's Disease
J. Buret, V. Palicka, L. Plitkova, J. Vavrova, P. Zivny, S. Rejchrt, M. Siroky,
P. Reho^kovA. Charles University Teaching Hospital, Hradec Kralove, Czech
Republic
Purpose of the study was to evaluate bone metabolism and remodelling in
Crohn's disease.

Methods. Thirty-five patients with Crohn's disease entered the study (17
men, 18 women, aged 17-64, mean 37, median 38). The diagnosis was based
on typical endoscopic, radiological and histological findings (including 17 per-
sons with previous history of bowel surgery). Bone metabolism was assessed
by measuring serum osteocalcin (by EIA), collagen-I carboxyterminal propep-
tide [PICP] (by EIA), parathyroid hormone (using immuno-chemiluminiscence),
1,25-OH-vitamin D3 (by RIA), urine hydroxyprolin (using spectrophotometry)
and urine free deoxypyridinoline (by EIA). Bone density was measured by
peripheral broadband ultrasound attenuation (using CUBA, McCue, UK). Data
were statistically treated (t-test, Mann-Whitney, Spearman Correlation) using
Jandel Scientific.

Results. Peripheral bone density was decreased in 22/35 patients (63 per
cent). Serum osteocalcin was increased (mean 6.66 ± std. dev. 3.15 gg/l)
as well as the urine excretion of deoxypyridinoline (median 6.90, interquartile
range 5.43-11.08 nM/mM of creatinine). Serum PICP was in the upper part of
reference values (mean 121.7±47.53 ,uggI). Serum 1,25-OH-vitamin D3 (mean
33.3 ± 14.4 ng/l) and parathyroidal hormone (mean 24.6 ± 14.6 ng/l) were
within normal range (except 3 patients). There was no significant correlation
between bone density, biochemical markers of bone turnover, disease duration
and cummulative dose of corticosteroids.

Conclusions. The bone metabolism is often heavily disturbed in Crohn's
disease. The incidence of osteopenia and osteoporosis is high in these
patients.

Low Body Fat and Risk for Osteoporosis in Crohn's
Disease

E.J. Schoon 1, A.B. van Nunen 1, G. Heidendal 2, B.J. Geerling',
M.G. Russel, R.W. Stockbrugger 1, R.J. Brummer 1. 1 Department of
Gastoenterology; 2 Nuclear Medicine, University Hospital Maastrncht, The
Netherlands

Reduced bone mineral density (BMD) has a reported prevalence of 13 to 31%
in patients with Crohn's disease (CD). Several risk factors and risk conditions
have been proposed. The aim of the study was to estimate whether body
composition is correlated to bone mineral density (BMD) in patients with CD.

Methods: Fifty-seven out-patients with CD (17 M, 40 F, age 18-72, mean
43 yrs.) were investigated using total body dual X-ray absorptiometry (DXA).
Total body BMD (TBBMD), lumbar spine (LS) BMD and hip BMD (neck,
Wards triangle (WT), trochanter (Troc)), and body fat percentage (% BF) were
measured. BMD was expressed in T-and Z-score. Body mass index (BMI) was
calculated. Serum 25-OH-vitamin D (vit D) levels were determined.

Results: The prevalence of osteopenia in this group of patients, defined as
Z-score < -1 SD, was 54% (31/57). BMI was correlated with TBBMD-T (r =
0.35, p < 0.01), and TrocBMD-T (r = 0.37, p < 0.025). There was a significant
correlation between % BF and and TBBMD-T (r = 0.59, p, 0.001), TBBMD-Z
(0.31, P < 0.05), TrocBMD-T (r = 0.32, p < 0.025) and WTBMD-T (0.29, p <
0.05). There was a significant correlation between % BF and vit D levels (r =
0.43, p < 0.025).

Conclusion: Crohn's disease patients with low BMI and low body fat per-
centage are at higher risk for osteopenia. Body mass index is a simple clinical
parameter which can be helpful in selecting patients at risk for osteopenia in
Crohn's disease.

E959 Prothrombin Fragment (F, + 2) and Fibrin Degradation
Products (FbDP) in Peripheral and Splanchnic
Circulation in Crohn's Disease (CD) Patients

J. Kieldsen 1, J.F. Lassen 2 M. Rasmussen 3, 0. Kronborg 3,
O.B. Schaffalitzky de Muckadell . 1 Dept. of Medical Gastroenterology,
Odense University Hospital, Denmark; 2 Dept. of Clinical Chemistry, Vefle
County Hospital, Denmark; 3 Dept. of Surgery, Odense University Hospital,
Denmark

Coagulation and fibrinolysis is activated in patients with active inflammatory
bowel disease. The granulomatous vasculitis demonstrated in CD is accom-
panied by intravascular fibrin deposition.
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Aim: To study if the systemically demonstrated activation of coagulation and
fibrinolysis is present locally in the gut of CD patients.

Method: 10 patients (6 females) who underwent resection of CD affected
gut (in 4 due to active inflammation, in 3 because of stricture, in 3 due
to stricture and inflammation) participated. During surgery blood was drawn
simultaneously from a cubital vein and a vein draining diseased area of the
gut.

Results:

Median (range) Plasma Fl+2 (nmoVl)
Cubital vein Splanchnic vein

Crohn's disease, 1.32* 1.68#
n = 10 0.(0.64-5.0) (1.20-12.51)

Healthy controls, 1.60
n= 30 (0.63-2.41)

Plasma FbDP (ggFe/l)
Cubital vein Splanchnic vein

292.2* 289.2*
(154.5-2872) (156.4-787.7)
159.4
(90.3-675.9)

*p <0.05 vs. controls. #p=0.058 vs. cubital vein.

Conclusion: Splanchnic and cubital plasma FbDP in CD patients were
significantly higher compared to controls. Plasma F1+2 was marginally higher
in splanchnic than in cubital blood, but F1+2 in cubital blood in CD patients
was lower than in controls. Fibrinolysis is enhanced systemically and locally in
the gut of CD patients. Activation of the coagulation cascade, as assessed by
Fl+2, is not evident in this group of patients with primarily stricturing disease
although it may be more pronounced in close proximity to the inflammatory
process.

960 IChange of Clinical, Laboratory Parameters and
Clearance-Alpha-1-Antitrypsin in the Chronically Active
Patient's with Crohn's Disease

Nj. Jojic, D. Necic, B. Dapcevic. Zvezdara University Center,
Gastroenterology Unit, Belgrade, Yugoslavia
Practical value of clinical, laboratory and intestinal parameters for the estima-
tion of the total activity, was analyzed in the group of chronically active patients
with Crohn's disease. Forty patients were tested, 16 with Crohn's colitis, 12
patients with extensive small bowel disease and 12 patients with ileocolonic
disease. Clinical parameters were measured by modified Best index (CDAI),
laboratory parameters with acute phase reactants (CRP and orosomucoid)
and intestinal activity with Clearance-alpha-1-Antitrypsin (Cl-a-1-At). All pa-
rameters were determined at the beginning of testing and after 3, 6, 9 and
18 months. Initially, all patients were clinically active (CDAI > 200) as well
as laboratory active (CRP, orosomucoid and Cl-a-1 -At were above the normal
values). Mean values of CDAI in each quarater were statistically different
significantly (Freedman test; X2 = 13.4; which is higher than 13.27; p < 0.01).
Relapse was considered when the patients bad CDAI values 50 points higher
compared to previous measurements. Mean values (X± SD) of orosomucoid
(1.7 ± 0.2 g/l) and Cl-a-1-At (82 ± 12 ml/24 h) were increased during en-
tire period, but there was no significant difference statistically during relapse.
Mean CRP values were statistically much higher during relapse (t = 2.91; p
< 0.05). These results mean that constantly increased values of orosomucoid
and Cl-a-1 -At indicate chronically activity in this group of patients. Increase in
CRP values indicated relapses.

961 Anti-Saccharomyces Cerevisiae Antibodies (ASCA): A
New Serological Marker to Differentiate Crohn's
Disease (CD) from Ulcerative Colitis (UC)

J.F. Quinton, B. Sendid, D. Reumaux, A. Cortot, D. Poulain, J.F. Colombel.
C.R. lnserrn 4U004B et Laboratoire de Parasitologie-Mycologie, CH et U
Lille, France; INSERM U 42, Lille, France; Ddp. d'Hdmatologie-lmmunologie,
CH Valenciennes, France

Bakground/aim: A search for serological tests to differentiate between CD
and UC has been underway for a long time. Antineutrophil cytoplasmic auto-
antibodies (ANCA) are well recognized marker for UC. We have recently shown
that antibodies to oligomannosidic epitopes of the yeast Saccharomyces
cerevisiae (ASCA) were associated with CD [1]. The aim of this study was
to evaluate the value of detecting ANCA in diagnosing UC and ASCA in
diagnosing CD by single or combined use of these tests. Methods: Serum
samples were obtained from 68 patients with CD (40 F, 28 M, mean age 30
yrs) and 81 patients with UC (43 F, 38 H, mean age 42 yrs). Determination
of ANCA was performed using the standardized indirect immunofluorescence
technique. Determination of ASCA was performed using ELISA [1].

Test results for determining either UC or CD in patients with inflammatory
bowel disease (IBD) are given in the following table: Se = sensitivity, Sp =
specificity, PPV = positive predictive value.

Test UC CD Se Sp PPV
ASCA+ 12 45 68% 85% 88%
ANCA+ 44 11 65% 83% 72%
ASCA +IANCA - 2 36 55% 97% 97%
ASCA -/ANCA + 39 3 57% 95% 89%

No relationship was observed between the presence of ASCAand ANCA and
any clinical parameters including UC or CD activity and location. Conclusion:
ASCA and ANCA either used single or combined may help diagnosis of
IBD. The remarkable PPV observed when combining both tests might be

particulariy useful in patients with unclassified colitis and should be confirmed
in a prospective study.
[1] Sendid B et al. Clin Diag Lab Immunol 1996; 3: 219-26.

E962 Role of the Viscosity of Therapeutic Milk on Digestibility
and Tolerance of Lactose in Adults with Hypolactasia

T. Vesa, P. Marteau, F. Briet, A. Briend, B. Flourie, J.C. Rambaud. INSERM
U290, H6pital Saint Lazare, Paris, France

Subjects with lactose maldigestion including malnourished children digest
more efficiently lactose from fermented milk than from milk. It has been
hypothesised that differences in viscosity could play a role. Therapeutic
enriched milks are developed for the nutrition of malnourished children, but a
problem often encountered in rehabilitation is lactose intolerance. The aim of
this study was to evaluate whether increasing the viscosity of a therapeutic
milk would enhance the digestibility of its lactose content. Methods: Thirteen
healthy adult volunteers with hypolactasia ingested three different test milks
in random order with one week interval between each test. The therapeutic
milks were prepared from the same milk formula to which rice starch and/or
maltodextrin were added to modify the viscosity without modifying the caloric
content. Viscosity ranged from that of usual milk (TM1) to approximately that
of stirred yoghurt (TM3). Each test milk (500 ml) contained 14 g protein,
21 g fat, 50-55 g carbohydrates including 18 g lactose, and 1886-1969 kJ
(450-470 kcal). Test milks were ingested in the moming after a 12-hour fast.
Digestion of lactose was measured by hydrogen (H2) breath test during 6 h,
and intolerance symptoms were recorded. The Wilcoxon test was used for
statistical comparisons. Results: (means ± SD): There were no significant
differences between the milks concerning digestion of lactose, orocaecal
transit time, nor symptoms (Table).

TM1 TM2 TM3

Maltodextrn content (9) 35 17 0
Rice starch content (g) 0 17 35
Viscosity (cps) 33 80 1892
AUCH2 (ml) 51±35 55±37 50±40
Orocaecal transit time (min) 180 ± 83 163 ± 80 180± 85
Sum of symptoms 13± 16 11 ± 13 11 i 13

Conclusion: moderate increase of meal viscosity does not enhance the
digestion or tolerance of lactose from a therapeutic milk in adults. The breath
H2 excretion and intolerance signs were relatively low with the 3 milks, possibly
owing to their high caloric and fat content. Other hypothesis should explain
the good digestibility of fermented milks in hypolactasic subjects.

963 IDigestion and Tolerance of Lactose from Yoghurt and
Semi-Solid Fermented Dairy Products - Is Bacterial
Lactase Important?

T.H. Vesa, R Marteau, S. Zidi, F. Briet, R Pochart, J.C. Rambaud. INSERM U
290, H6pital Saint-Lazare, Paris, France

Lactase-deficient subjects digest lactose better from fermented dairy prod-
ucts than from milk. Three hypothesis which do not exclude each other have
been proposed. Slower gastric emptying and intestinal transit (probably due
to physical differences), stimulation of the endogenous residual lactase, and
action of the bacterial lactase in vivo in the gastrointestinal tract. The specific
role of each of these factors is debated. The aim of this study was to com-
pare the digestibility and tolerance of three fermented dairy products with the
same amount of lactose, and physical state (semi-solid), but different lactase
and bacterial contents. Methods: 14 lactase-deficient healthy volunteers con-
sumed, on 4 different days and in random order, after a 12-h fast, 3 semi-solid
test meals containing 18 g of lactose, and 10 g of lactulose which allowed
calculation of lactose malabsorption. The 3 meals were: yoghurt, a fermented
milk containing Lactobacillus acidophilus and Bifidobacterium sp. (Ofilus&),
and a similar product enriched with L. bulgaricus to increase the lactase
content (Bulgofilus). The lactase contents (IU/g product weight) were 0.19
for Ofilusc, 0.24 for Bulgofilus, and 0.86 for yoghurt. Breath hydrogen (H2)
concentration and clinical symptoms were measured for 6 h after consumption
of the test meals. Results: Symptoms scores were low, indicating a good
tolerance of all products. Compared with lactulose, the sum of symptoms was
significantly lower for Bulgofilus (p = 0.05), and bloating was less severe for
Ofilus® (p = 0.06). The area under the breath H2 curve was significantly lower
for each fermented milk when compared to lactulose (p < 0.0001). There
were no differences in symptoms between the fermented milks. The degree
of maldigestion of lactose did not differ significantly between them and was 18
± 3% (range 3-43) for yoghurt, 21 ± 3% (range 6-52) for Ofilus®, and 21 ±
3% (range 6-44) for Bulgofilus.

Conclusion: Despite the differences in the lactase and bacterial contents,
lactose was as well digested and tolerated from the 3 different fermented milks.
This argues against a major role for lactase in the digestibility of semi-solid
fermented dairy products.
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Lactase and Sucrase-Isomaltase Expression in the
Duodenum during Development in Children

E.H. Van Beers, H.A. BOller, E.H.H.M. Rings, A.W.C. Einerhand, J. Dekker.
Pediatric Gastroenterology & Nutrition, Acad. Med. Ctr, Amsterdam, The
Netherlands

Purpose: A large number of diseases affect the integrity of the intestinal
epithelium, which harbors a number of very important digestive enzymes.
Particulariy the brush border enzymes lactase and sucrase-isomaltase (SI)
are essential for the digestion of milk-based lactose during eariy childhood and
plant-based sucrose and starch later in life respectively. Clinical evaluation of
the effects of epithelial damage on intestinal ability to digest carbohydrates is
very important for diagnosis and therapy. Since the regulation of these brush
border enzymes in health and disease is inherently very important for survival,
we have studied the expression of both these enzymes at the mRNA and
protein levels in children.

Methods: 85 Caucasian children (3 mnth-18 y) were studied with normal
or affected duodenal mucosae. Villus atrophy was scored in 3 classes. En-
doscopic forceps biopsies were taken in duplicate from both proximal and
distal duodenum in each child. One of these duplicate biopsies was used in
immunohistochemistry (IHC) with anti-lactase or anti-SI antibodies, and the
staining of the brush border membrane of the villus enterocytes was measured
semi-quantitatively. The duplicate biopsies were used to isolated RNA, and
the lactase and SI mRNAs were quantified. Lactase and SI mRNA levels were

expressed relative to Gapdh mRNA.
Results: The biopsies from the proximal and distal region of the duodenum

of each patient yielded very similar results in every aspect. In healthy tissue the
mRNA and IHC levels of both lactase and SI remained similar in all age-groups.
Likewise, when the ratio lactase mRNA/SI mRNA was determined per biopsy,
no differential gene expression was noted between these enzymes: The mean
mRNA-ratios remained similar at all ages. However, increasing villus atrophy
correlated with decreasing expression of both enzymes, measured by mRNA
levels or IHC. Despite similar mean levels of lactase and SI in healthy tissue
among the age-groups, a large variety was found in the individual levels of the
enzymes: Individuals were found with high lactase levels and low SI levels,
and vise versa. Also at the epithelial level no correlation was found between
individual cells in their expression levels of lactase or SI using IHC.

Conclusions: There are no longitudinal expression gradients in the duode-
num for lactase or SI. There seems to be no age-related regulation of either
enzyme in Caucasians, and the relative levels of these enzymes remain similar.
Both enzymes are affected negatively during epithelial damage. Nevertheless,
large varieties were observed in enzyme levels in individuals as well as at the
cellular level, strongly indicating that the expression of the enzymes is largely
independently regulated.

X IReproducibility of a Combined Lactose-13C-Glycine
Breath Test to Study Gastric Emptying, Orocaecal
Transit Time, and Lactose Digestion

F. Briet, P. Marteau, T. Vesa, A. Briend, B. Flouri6, J.C. Rambaud. INSERM
U290, Hopital Saint Lazare, Paris, France

Gastric emptying and orocaecal transit time (OCTT) influence lactose diges-
tion. Our aim was to set-up a combined test and assess its reproducibility to
study gastric emptying, OCTT, and lactose digestion in lactose maldigesters.

Subjects & methods: After an overnight fast, 13 lactose maldigesters in-
gested 500 ml of milk containing 18 g of lactose and supplemented with
13C-glycine (99 AP). Breath gas samples were collected every 15 min for 6 h,
and gastrointestinal symptoms were recorded using visual analogue scale. A
second test was repeated for each subject after one week. Breath excretion of
H2 and 13C02 were measured using an electrochemical cell and an isotopic
mass spectrometer respectively. The 13C02 excretion curves were fitted using
non-linear regression models to calculate the gastric emptying parameters:
half emptying time (tl/2), time of maximal gastric emptying (tmax), and gas-
tric emptying coefficient (GEC) (Maes et al. 1994). The area under curve of
breath H2 excretion (AUC H2) was calculated, and the OCTT was assessed
by the appearance of H2 excretion in breath. Results were compared using
the Wilcoxon test.

Results: (means ± SD)

t1/2 (min) tm, (min) GEC AUC H2 (ml) OCTT (min)
Test 1 87±14 40 ±12 2.6 ±0.3 64 ±30 122 ±41
Test2 84±18 39±12 2.6±0.4 51 ±35 180±83
p 0.60 0.78 0.79 0.17 0.06

Almost significant decrease was seen between the first and second test
conceming abdominal pain (4.6 ± 7.5 vs 1.3 ± 3.9, p = 0.05), flatulence (6.0
* 6.3 vs 3.8 ± 4.4, p = 0.07), and the sum of symptoms (24.6 ± 25.3 vs 12.9
* 15.6, p = 0.07).

Conclusion: This new test allows simultaneous assessment of gastric empty-
ing, intestinal transit time, and lactose digestion. Repeated measures showed
a good reproducibility and the absence of a period effect for gastric emptying.
Since there was a trend towards a period effect for the assessment of the in-
testinal transit time and intolerance signs, studies using repeated measures of
lactose digestion and tolerance in the same subject should always randomise
treatment periods.

Gut 1996; 39 (Suppl 3)

The Clinical Significance of Mucosal Lactase
Deficiency: Correlation with Serum Glucose Levels and
Symptoms during Lactose Tolerance Test

U. Nieminen 1, M. Rautio 3, M. Saxelin 2, A. Siitonen 3, T. Vesa4,
H. Jousimies-Somer 3, R. Korpela 2.4, M. Farkkila 1. 1 Dept. of Medicine,
Helsinki University Central Hospital, Helsinki, Finland; 2 Valio Research
Center, Helsinki, Finland; 3 National Public Health InStitute, Helsinki, Finland;
4 Foundation for Nutritional Research, Helsinki, Finland

Purpose: To study the correlation of duodenal mucosal lactase activity with
the results of the lactose tolerance test and symptoms in patients with prmary
lactase deficiency.
Methods: The study group consisted of 30 patients with prmary lactase

deficiency; lactase concentration half of the normal determined by duodenal
lactase measurement with normal histology. The exclusion critena were:
coeliac disease, inflammatory bowel diseases, active duodenal or ventricular
ulcer disease, cholecystolithiasis, diabetes mellitus, and intense symptoms
suggesting of an irritable bowel syndrome.
The standard lactose tolerance test was performed with 50 g of lactose

liquid. The bowel transit time was determined using 1 g of carmine red to
mark the lactose liquid. The symptom score during the lactose test and during
the 6-hours follow-up was calculated using a questionnaire. The correlation
of duodenal mucosal lactase activity with the results of the lactose tolerance
test, and with the symptoms in patients durng the test were analyzed using
the regression analysis test.

Results: The symptoms in the patients varied largely during the lactose
tolerance test. No correlation of the duodenal mucosal lactase activity was
found with patients' symptoms during the lactose test (r = -0.03), or with
the rse of glucose in the test (r = 0.28). Moreover, there was no correlation
of the mucosal lactase activity with the bowel transit time (r = -0.013). The
symptoms in patients' did neither correlate with the rise of blood glucose during
the lactose test (r = -0.04).

Conclusions: The duodenal lactase activity was detected as an insignificant
factor to define the result in the lactose tolerance test and the intensity of
symptoms during the test.

Lactose Malabsorption Adult Type in Brazil
A. Seva-Pereira, A.C. Sparvoli. Department of Medicine, State University of
Campinas (UNICAMP), Campinas and Department of Medicine, University of
Rio Grande, Rio Grande, Brazil

Lactose malabsorption adult type (LMA) has different prevalences in distinct
ethnic groups. Brazil has 150 million people distributed in 5 regions of different
ethnic and genetic admixture. Indians are the aborginal. Since the 1 6th century
mixture has occurred with other races. Whites came from Europe as settlers.
Negroes came from Africa since 1538 as slaves. Later on many immigrants
arrived: Europeans and Orientals.
The Southeast (SE) has 64 million people of an intermediate mix of Por-

tuguese, Spanish, Italians, Syrians and Japaneses. The Northeast (NE) has
43 million people of intense interracial genetic admixture, mainly Indigenous,
Negroids and Portugueses, then they are considered trhybrids. The South (S)
has 23 million people with poor genetic admixture and the strongest European
influence, specially German, Italian and Portuguese. The other 2 regions,
North and Middle West, are less populated, only 13%. Our investigation was
undertaken to clarify the LMA prevalence in the different Brazilian regions,
thus establishing a complete picture of our country.
A lactose tolerance test consisting of the administration of 50 g lactose as

a 10% aqueous solution was applied to healthy adults, nonconsanguineous,
with no secondary lactase deficiency: 80 (40 Caucasoids, 20 Negroids and
20 mongoloids of Japanese ancestry) bom in SE; 70 (48 Caucasoids and 22
Negroids) from S and 37 (trihybrds) from NE.
The results of prevalence of LMA are summarised in the table:

Brazilian Population Caucasoids Negroids Japaneses Trihybrid
region (n) (%) (%) (%) (%)
SE 64000000 45 85 100
NE 43000000 76
S 23000000 37.5 68
Total 130000000 41 76 100 76

We conclude that Brazilian Caucasoids have an intermediate prevalence
of LMA, whereas Negroid, Japaneses and trihybrid Brazilians have a high
prevalence of LMA.

E968 ILactose Intolerance: Role of the Colon and of Changes
in Motor Activity in the Occurrence of Symptoms

P. Jouet, J.M. Sabat6, B. Flourie, Y. Bouhnik, B. Coffin, C. Franchisseur,
J.C. Rambaud. INSERM U290, HOpital Saint Lazare, 75010 Paris, France
In lactose intolerance, symptoms are attributed to the colonic fermentation of
unabsorbed lactose. However, in the small bowel unabsorbed lactose could
also produce symptoms via its osmotic load. Mechanisms of symptoms are
unsettled. They could be related to the occurrence of motor events induced
in the small intestine by the osmotic load and/or in the colon by the bacterial
fermentation of unabsorbed lactose. We compared in healthy volunteers the
effects of lactulose, a nonabsorbable sugar biochemically similar to lactose,
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taken orally or directly infused into the colon in order to bypass its possible
effects on the small bowel. Methods: During two periods separated by one
month, 8 healthy volunteers swallowed a multilumen tube consisting of 9
perfused catheters, and 1 infusion catheter. After migration of the tube, the
infusion catheter was in the cecum, at least 3 perfused catheters were in
the jejunum, and 3 in the colon. After an ovemight fast, subjects ingested
a 500 kcal liquid meal containing either 40 g lactulose or 40 g saccharose;
in this last case, the 40 g lactulose was infused directly into the colon 45
min after the beginning of the meal for 4 hrs at flow rates pre-established in
2 ileostomized patients. Motor activity was recorded for 5 hours. Symptoms
were also recorded and graded houriy for 10 hrs and their occurrence was
marked on the motility records.

Results: Neither the score for each symptom, nor the overall score (29
6 vs 30 ± 4; p = 0.7; mean ± SEM) were significantly different between

the 2 periods. Out of the 48 reported symptoms, only 18, i.e. 38%, (11/25
borborygmi, 4/14 abdominal pains, 3/9 flatus) coincided in time with a particular
colonic motor event: propagated contractions were associated with borborygmi
(8), abdominal pains (3) and flatus (3), waves of localized contractions were
associated with borborygmi (2), whereas prolonged waves of contractions that
occurred simultaneously on several catheters were associated with borborygmi
(1) and pains (1). No symptom coincided with a particular small bowel motor
event.

Conclusion: In healthy subjects, symptoms induced by a nonabsorbable
sugar are similar when this sugar is ingested orally and when it is infused
directly into the colon. This shows that symptoms originate from the colon.
However, symptoms were not clearly correlated with particular motor events.
This suggests that nonrecorded motor events (for example tonic variations) or
other factors could be involved in the occurrence of symptoms.

E IIntestinal Mucosal Permeability to Lactulose,
L-Rhamnose in Adult Patients with Chronic Diarrhoea

Mohamed A. Nafeh Ahlam M. Ahmed Soad M. Abdel-Ghany 2,
Nabilah M. Rashwan, Abdel-Ghany A. Soliman 1. 1 Department of Tropical
Medicine, Assiut University Hospital; 2 Department of Biochemistry, Faculty of
Medicine, Assiut University

Intestinal permeability to lactulose (La) and rhamnose (rham) was studied to
show integrity of the small intestine in chronic diarrhoea. Thirty-six patients with
chronic diarrhoea as well as 14 healthy controls were studied. The aetiologic
diagnosis of diarrhoea was settled through a set up for management of chronic
diarrhoea in the Department of Tropical Medicine, Assitt University Hospital.

According to the histopathological changes in the proximal intestine, patients
were classified into 2 groups. A group with normal histological appearance
(9 patients); showed a significant increase in La/rham ratio in comparison
to controls (0.07 ± 0.02 vs. 0.04 ± 0.02). On the other hand, those with
histopathological changes in the proximal intestine (27 patients), showed
significant increase in the mean La/5 h (23.3 ± 9.9 vs. 11. ± 7.8) and highty
significant decrease in rham/5 h (23.6 ± 12.9 vs. 51.1 ± 14.5) compared with
controls. All patients had higher la/rham ratios without overlap with the normal
range and the mean ratio was statistically highly significant (0.25 ± 0.17 vs.
0.044 ± 0.022 for controls).
We conclude that the la/rham permeability test - in addition to being non-

invasive technique - is a sensitive index of small intestinal integrity. We hope
that it may replace the endoscopic biopsy and histopathologic study or at least
decreases the need for such invasive procedures.

Longitudinal Mapping of Sodium-Glucose Transport
and Disaccharidase Activity in Human Small Intestine

A. Gamer, R. Dib, I. Chandranath, E. Mensah-Brown, M. Nur-E-Kamal,
K. Broadbent, A.J.W. Sim. Faculty of Medicine & Health Sciences, United
Arab Emirates University, AlAin, U.A.E.

Purpose: We have used vesicles prepared from resection specimens to map
the profile and properties of some brush border membrane proteins along the
length of human small intestine Methods: Sodium-dependent glucose uptake
and sucrase-isomaltase activity were determined in brush border membrane
vesicles (BBMVs) prepared from duodenum, jejunum, mid and terminal ileum
by differential centrifugation and Mg precipitation. A potential role of ras
in regulating non receptor-mediated transport of glucose was investigated
by conversion of membrane-bound ras to the GDP form by treatment with
neurofribromin. All tissues use had normal histological appearance and were
obtained fresh from patients undergoing surgery for non-inflammatory benign
disease or localized malignancy.

Results: BBMVs prepared from all 4 regions had comparable diameter
(142-160 ± 9 nm) and a similar appearance on EM examination. Purity
was confirmed by the 7-12 fold enrichment in alkaline phosphatase and
3-5 fold depletion in basolateral membrane potassium-stimulated ATPase.
Recovery and enrichment of sucrase ranged between 17-29 fold and 27-47%
respectively. Vesicles from all four regions of small bowel supported sodium-
dependent transport of 14C-labeled D-glucose as revealed by a substantial
overshoot in the presence of NaSCN. Diffusional uptake of D-glucose was
not influenced by KSCN. Peak rates of D-glucose uptake in the duodenum,
jejunum, mid and terminal ileum were 168, 829, 352, and 169 pmol/mg protein
respectively. Corresponding values for the specific activity of sucrase were
0.3, 1.6, 3.6 and 2.4 ,umoVmg protein/min. Vesicles prepared in the presence

of an excess of neurofibromin displayed rates of glucose uptake similar to
control.

Conclusions: These data reveal the regional differences along the human
small intestine with respect to membrane-bound disacchandase and trans-
membrane monosaccharide transport. Sucrase activity was maximal in the mid
ileum but substantial activity was still present in the terminal ileum. Sodium-
dependent glucose uptake was maximal in the jejunum (initial rate 126 ± 9
pmol/mg protein/sec) and was unaffected by inhibition of ras.

E9711Celiac Disease and Autoimmune Thyroid Disease
M.T. Passaleva, G. Macri, G. Romano, M. Orsini, A. Calabro. GI Unit, Dept.
of Clin. Pathophysiology, Univ. of Florence, Italy
The association of Celiac Disease (CD) and Thyroid Disease (TD) has pre-
viously been described. However, being most of the published data based
on retrospective studies or case note review, the exact frequency of thyroid
disorders in CD is as yet unclear. We prospectively examined a cohort of adult
CD patients drawn from a defined geographical area in Central Italy. Patients
and methods: the study group comprised 92 CD patients diagnosed between
April 1992 and March 1996 (26 M, 69 F; mean age at diagnosis 38.3 yr, range
15-78). The diagnosis of CD was based on the clinical history, laboratory and
histological findings, and a good clinical response to a gluten free diet. Age
and sex matched controls were selected from among outpatients with HCV-
related chronic hepatitis, consecutively referred to our center for interferon
therapy. Total and free T3 and T4, and TSH were measured by standard RIAs
to assess thyroid function; thyroid microsomal (TM) and thyroglobulin (TG)
antibodies were determined by indirect immunofluorescence and agglutination
techniques. Results: an associated thyroid disorder was found in 15.2% of
patients and 2.3% of controls (Chi square, p < 0.001): 7 patients (7.6%) were
hypothyroid, 3 (3.3%) were hyperthyroid, and 4 (4.3%) had TG and/or TM
antibodies with a normal thyroid function. The mean age of patients with both
CD and TD was significantly higher than that of those with just CD (49.1
vs. 29.5 yr: Student's t test, p < 0.001). In 6 of the 14 patients with both
diseases the TD had presented first: 2 patients with Grave's disease and 3
with hypothyroidism had received adequate treatment and were euthyroid at
the time of examination; in a further hypothyroid patient chronic diarrhoea
was thought to be a complication of thyroxine supplementation. Moreover, in
3 patients a prior diagnosis of CD delayed the recognition of the symptoms
of hypothyroidism (2 cases) or hyperthyroidism (1 case). All the others were
found to have overt TD or TG and TM autoantibodies at the time their CD
was diagnosed. Conclusions: we have shown that the association of CD and
TD is clinically important and more frequent than previously recognized. Since
both diseases can present with similar clinical manifestations, we believe that
thyroid function and autoantibodies should be checked routinely in all celiac
patients at presentation.

972 IGluten Free Diet (GFD) Induces Regression of T-Cell
Activation not Only in Duodenum but also in Rectum of
Adult Patients with Coeliac Disease (CD)

J.P. Cervoni 1, C. Cellier1, N. Patey3, M. Leborgne 3, S. Chaussade 2,
J.Ph. Barbier', N. Cerf-Bensussan4, N. Brousse3 1 Services
d'H6pato-gastroentdrologie H6pital Laennec, Paris, France;2 H6pital Cochin,
Paris, France; 3 Service d'anatomopathologie, H6pital Necker, Paris, France;
4 INSERM U 429 Paris, France
An increase in the number of intraepithelial lymphocytes (IEL) has been
described in rectal biopsies of patients with active CD, and after rectal challenge
in treated CD patients. However this data is not available concerning variation
of IEL induced by GFD in rectal mucosa. Aims: To assess the effect of a GFD
on the number of IEL and local signs of T-cell activation in rectal mucosa of
CD patients. Patients and Methods: Duodenal and rectal frozen biopsies were
available in 4 adult coeliac patients (1 M, 3 F, mean age = 39 years) before
and after 7 to 24 months of GFD. Monoclonal antibodies directed against CD3,
CD25 and HLADR were used for each biopsy. Numbers of labelled IEL were
estimated by counting the peroxidase stained cells per 100 epithelial cells.
Four normal duodenal and rectal biopsies were used as controls.
Results: Results of immunostaining

Median CD3 CD 25+ HLADR +

Duodenum
before GFD 78 4/4 4/4
after GFD 55 3/4 2/4
controls 18 0/4 0/4
Rectum
before GFD 24 4/4 2/4
after GFD 12 0/4 0/4
controls 13 0/4 0/4

median CD3 = median of intraepithelial lymphocytes for 100 endothelial cells CD25 and HLA
DR are expressed as the number of positive patients in each group

Conclusion: These results suggest that gluten driven T-cell activation is not
restricted to proximal part of this intestin but is present on the whole intestinal
length.
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Immunoglobulin Deficiency in Coeliac Disease: A
Single Institution 25 Year Experience

M.A. Heneghan, E. Cryan, R. Warner, F.M. Stevens, C.F. McCarthy.
Department of Medicine, Clinical Science Institute, University College
Hospital, Galway, Ireland

Immunoglobulin deficiency, especially deficiency of IgA has been described
in coeliac patients. Between 1971 and 1996, over 700 coeliac patients have
been treated at this institution. Immunoglobulins have been measured on
at least one occasion in 604 of these. Case notes of these patients were
reviewed to determine the prevalence of Immunoglobulin deficiency states in
this population.

Aims: To examine the clinical characteristics of coeliac patients found to be
deficient in IgA, and to compare them with a group of age and sex matched
coeliac patients with normal IgA levels.

Results: 14 cases (8 women and 6 men) were identified as being selectively
deficient in IgA. One man had common variable immunodeficiency. Mean
age at diagnosis was lower in the IgA deficient group (17.52 versus 26.12
yrs.). Anaemia was present in 8/14 IgA deficient patients compared with 3/14
controls, p = 0.121.
Abdominal pain was more prevalent among coeliac controls, (5/14) versus

(1/14) IgA deficient coeliacs, (p = 0.167). Recurrent infection and an increased
prevalence of autoimmune conditions was noted in the IgA deficient group,
but the difference was not significant. Response to gluten free diet was similar
in both groups. No difference was found in the prevalence of HLA B8 and
DR3 among the two groups. No IgA deficient coeliac was deficient in any lgG
subclass.

Conclusions: The prevalence of IgA deficiency in west of Ireland coeliacs
is 2.31/100. This is similar to other coeliac groups and 13-18 times greater
than the general population. These are a distinct group of coeliac patients with
unique characteristics, and should be followed closely. We also suggest that
all coeliacs be monitored for this state.

E976 Gastric Intraepithelial Lymphocytes (GIELs) and
Lymphocytic Gastritis (LG) in Aduft Celiac Patients

P. Velio1, P. Fociani2, C. Bertogliol, R. Buffa2, L. Ermellino2,
P. Parmeggiani 3, M.T. Bardella 3. 1 Ist. di Scienze Mediche; 2 // Se,vizio di
Anatomia Patologica; 3 1st. Chirurgia Generale, IRCCS-Ospedale Policlinico,
Universita di Milano, Italy
Background and aims. LG has been associated with H. pylori infection and
with celiac disease. The prevalence of LG in adult celiac patients from the
Mediterranean area is still unknown. The aims were to correlate GIEL con-
centration and the prevalence of LG and H. pylori infection in adult celiac
patients.

Patients and methods: Two or more antral gastric biopies were taken
prospectively in a consecutive series of 49 celiac patients (37 on free diet,
12 on gluten free diet for 6 months at least) and compared with those from
22 non celiac patients comparable for sex and age. Biopsies were examined
separately by 2 observers and assessed for the presence of gastritis and H.
pylori infection. LG was diagnosed if 25% GIELs were counted in at least
300 surface epithelial cells per biopsy. GIELs were also identified by antibody
anti-CD3 and anti-CD20.

Results. LG was not diagnosed in any patient or control. Mean (range) GIEL
concentration was 3 (1-20)% in celiac patients on free diet, 2 (1-10)% in those
on gluten free diet and 1 (0-6)% in controls (P < 0.001). H. pylori infection
was observed in 25% patients and 32% controls.

Conclusions. LG may be rare in adult celiac patients from the Mediterranean
area. Genetic factors may affect the immunological status of these celiac
patients. Whether patients with and without increased GIELs differ in response
to gluten free diet and in risk of intestinal lymphoma should be investigated.

977 Eating Habits of Children with Down Syndrome
G.D. Hopman 1, C.G.D.S. Csizmadia2, W.F. Bastiani 3, Q.M.A. Engels 3,
E.A.B. de Graaf 4, S. le Cessie 5, M.L. Mearin 2. 1 Depts. of Dietetics and
Nutrition;2 Dept. of Pediatrics;5 Dept. of Medical Statistics, Leiden University
Hospital, The Netherlands;3 Depts. of Dietetics and Nutrition, Hogeschool
Nijmegen, The Netherlands;,4 Dutch Down Syndrome Foundation, The
Netherlands

Children with Down syndrome (DS) frequently have feeding problems which
can predispose to an inadequate dietary intake. Aims: 1. To study the eating
habits and nutrient intake of 44 children with DS (0-4 year). 2. Compare them
to that of 37 healthy control children, matched for age and sex. 3. Investigate
whether the Recommended Dietary Allowances (RDA) [1] are appropriate for
these children. Methods: The food intake was assessed by the dietary history
method. Data from patients and controls were compared using the ANOVA
analysis. The data from the children with DS were compared to the RDA by
means of the Student-t test. Results: The mean weight of the children with
DS was 9.7 ± 2.7 kg (P25) versus 11.7 ± 3.6 kg (P50) in the controls. The
mean height of the children with DS was 78.5 ± 10.5 cm (P50) versus 83.6
± 13.4 cm (P25) in the controls (p < 0.01). The median age at introduction
of bread, of hard pieces of fruit and of warm meals was significantly older
among the children with DS (12, 30 and 24 months respectively) than in the
controls (8, 12 and 12 months respectively). No significant differences were

found in the energy intake from macronutrients. The daily intake of vitamins
B2, B6 and calcium of the children with DS was significantly lower than in the
controls, but in agreement with the RDA. The energy intake per kg body weight
of the children with DS reaches the RDA. Conclusions: The most important
difference in the eating habits of children with DS versus controls is the age at
introduction of solid food. The fact that the energy intake per kg body weight
of the children with DS reaches the RDA can be explained by the significant
lower body weight of the children with DS compared to the controls (p < 0.01).
Dietetic advise to DS children should be based on the body weight and on the
developmental age of the child and not on their chronological age.
[11 The Netherlands food and Nutrition Council. The Recommended Dietary Allowances

1989 in the Netherlands. 1992, 2nd edition, The Hague.

197 Cow's Milk Allergy and Down Syndrome
C.G.D.S. Csizmadia1, G.D. Hopman2, E.A.B. de Graaf3, J. Hermans4,
M.L. Mearin 1. 1 Dept of Paediatrics; 2 Dept. of Dietetics and Nutrition; 4 Dept.
of Medical Statistics, Leiden University Hospital, The Netherlands; 3 Dutch
Down Syndrome Foundation, The Netherlands
The board of the Dutch Down syndrome Foundation (DDF) suspected children
with trisomy 21 (DS) to have cow's milk allergy (CMA) more often than
children in the general population (1.7-2.8%) [1]. Aim. The DDF asked us to
establish the frequency of CMA in their young members. Design. Experimental,
prospective, double-blind, food intervention study. Patients. All 109 families
living in the westem part of the Netheriands were invited. Inclusion criteria:
having a child with DS, age 0-4, home-reared, not diagnosed as having CMA,
not being breast-fed. Methods. The diagnosis of CMA was based on the
gold standard of double blind food intervention: improvement of symptoms on
cow's milk protein (CMP) elimination and worsening of the same symptoms on
CMP introduction. A positive elimination-introduction-re-elimination test was
considered diagnostic. During the whole study the children followed a CMP-
free diet based on an adapted hypo-allergenic whey hydrolysate milk formula
(Nutrilon Pepti Plus, Nutricia Nederland BV). CMP was double-blind introduced
by adding 1.5 g CMP per 100 ml CMP-free formula. Before and after each food
intervention the symptoms compatible with CMA (respiratory, dermatological,
gastrointestinal) were scored. Results. Data on CMA before the study were
available in 92 children: in 3 of them CMA had already been diagnosed,
but not according to the elimination-introduction-re-elimination principle. 44
children participated in our study (41%, 22 boys. Mean age: 21 ± 11 months).
The main reason to participate (63%) was to exclude CMA. Reasons for not
participating were too great a burden on the family (13%), no suspicion of
CMA (12%), a critical clinical condition (7%) and unknown reasons (27%).
CMA was proven in 1 child (2.8%; 95% Cl: 0.1%-14.5%). Conclusion. In a
selected group of children with DS (meanly parents suspecting their child to
have CMA participated) we found CMA only in 1 of 109 children (1%; 95% Cl:
0%/o5.1%). The frequency of CMA in children with DS seems to be similar to
the one reported in the general Dutch child population.
[1 ] Eur J Pediatr 1993; 152: 640-4.

9 Acute Diarrhoea in France Probably Due to Rotavirus
during Winter: A Case-Control Approach

L. Letrilliart1, J.C. Desenclos2, L. Beaugerie 3, A. Flahault1. 1 I.N.S.E.R.M.
U444-lnstitut Fdddratif Saint-Antoine de Recherches sur la Sante, Paris,
France; 2 Reseau National de Santd Publique, Saint-Maurice, France;
3 D6partement de Gastro-enterologie, H6pital Rothschild, Paris, France

Background-The surveillance data gathered from the Sentinelles Network at
a national level indicates that acute diarrhoea (AD) occurs with an endemic
pattem usually including an epidemic winter outbreak [1]. We estimate that 670
000 cases of AD were diagnosed in general practice in January 1996. However
the determinants of AD during the winter period are not well established in
France. The aim of this study was to ascertain risk factors of AD: mode of
transmission (consumption of shellfish, of soft water; recent contact with a
case of diarrhoea) and facilitating factors (drug consumption; association with
influenza or ear infection; underiying chronic disease).
Methods-A case-control study was conducted with incident cases matched

to controls for age class; 588 cases and 568 controls were included among the
patients of sentinelle practitioners between December 24, 1995 and January
31, 1996. Conditional logistic regression was used for statistical analyses.

Results-There was no association between AD and any shellfish consump-
tion - e.g. raw oysters (OR = 1.1 (0.9; 1.4]) - or soft water drinking (OR =
0.7 [0.5; 1.0]). Factors significantly associated with AD were: an intra-familial
contact with a case of diarrhoea within the last ten days (OR = 4.4 [3.0; 6.3]);
an estimated delay inferior to 3 days between the time of contact and the date
of consultation (OR = 10.8 [4.9; 23.8]); and cohabitation with a child under two
(OR = 1.9 [1.3; 2.7]).

Conclusion-These results stress the major role of person-to-person trans-
mission in the occurrence of winter acute diarrhoea epidemics. The nature of
the factors significantly associated with the risk of AD is suggestive of a viral
etiology. Rotavirus, because of its infantile epidemiology and its incubation
period usually inferior to 3 days, is one of the most plausible causes of winter
diarrhoea.

[11 Flahault et al. Sentinelle traces of an epidemic of acute gastroenteritis in France. Lancet
1995; 346:162-3.
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980 A French Survey on Epidemiology and Management of
Acute Diarrhoea

H. Allemand 1, M. Amouretti 2, J.F. Colombel 3, J. Frexinos4, P. Rampal 5,
M. Robaszkiewicz 6, p. Bordet 7. 1 Besan9on, Paris, France;2 Bordeaux,
Paris, France;3 Lille, Paris, France; 4 Toulouse, Paris, France; 5 Nice, Paris,
France;6 Brest, Paris, France;7 Janssen Cilag, Paris, France

Although acute diarrhoea is a common problem, little is known about its
epidemiology, management and socio-economic impact.

Method: 6-month survey, using 2 previously validated questionnaires (Q)
via Minitel: this system allows real-time follow-up and validation of data. 176
of 277 practitioners (Gps) who initially agreed on participating throughout
France, completed ')over 6 months: phase-1 0 in all patients (pts) (> 15 yrs)
presenting with acute diarrhoea (> 3 stools per days, max 72 hrs) and 2during
2 defined periods: phase-2Q on outcome of diarrhoea in 5 consecutive pts (4
± 3 days after phase 1).

Results. Information was generated in 4200 patients by 176 GPs (age 42
(15-98) yrs, ratio M/F 42/58, 48.4% had profession). Seasonal variations were
not observed. The main associated symptom was abdominal pain (84%).
Vomiting was reported in 39%, fever in 33%, mucus in stools in 9% and
dehydration in 3%. The cause was thought to be viral in 51%, alimentary
23%, drug-induced 8%, bacterial 6.5% and parasitic 0.7%. The duration of
episode varied mostly 1-3 days. Self-medication was initiated by 1 of 3
pts prior to consultation. Management was mainly handled by GP's, with few
investigation (8% stool culture; 3.5% other), rare referral (2%) or hospitalisation
(- 1%). Medication was prescribed in 95% of pts. Diarrhoea (mainly high stool
frequency, fever and severe symptoms) lead to absenteeism at work in 1 of 3
pts, usually of short duration (- 3 days). Direct costs of management were the
lowest in case of Imodium prescription, but indirect costs (days of sick-leave)
appeared not to be affected by type of medication prescribed.

Conclusion. Diarrhoea is a common condition, leading to relatively low direct
health care costs per pt, but frequent work loss of short duration.

E9811Comparison of Loperamide-Oxide and Acetorphan in
Acute Diarrhoea

J. Frexinos 1, J.-R. Sallenave 2 1 Hopital Rangueil, Toulouse, France;
2Janssen-Cilag and GP's Cooperative Group, France

Loperamide-oxide (LOX), a new loperamide derivative with higher mucosal
(antisecretory) than myenteric (motility-inhibiting) properties, was compared
with acetorphan (ACE), an antidiarrheal without effects on gut peristalsis and
thought to give less constipation than loperamide.

Method: Randomized, double-dummy placebo (PLA)-blinded study in 574
adult outpatients (pts) with acute diarrhoea (lasting > 12 hrs and < 72 hrs; >
3 (semi-)liquid stools/day). Pts received LOX, 2 tabs of 1 mg at start and 1 tab
after each unformed stool (max 8 tabs/day), plus 3 PLA caps identical to ACE,
or ACE 100 mg tid, plus LOX-identical PLA tabs. Hospitalization, blood in
stools, fever (> 38.5°C), severe infection, chronic diarrhoea, IBD, and intake
of antibiotics or other antidiarrhoeals were excluded. Treatment lasted until
the end of diarrhoea or max 96 hrs.

Results. Diarrhoea was resolved in 53% LOX pts, vs 48% ACE pts within
24 hrs, and in almost equal % within 48 hrs (- 87%) and 96 hrs (- 98%).
There were no significant differences in mean duration of diarrhoea (26.8 hrs
for LOX, vs 28.9 hrs for ACE) or daily number of unformed stools. The number
of unformed stools, however, was lower with LOX than with ACE during the
total 3-day period (p < 0.03), until resolution of diarrhoea (p < 0.06) and
in the responding pts (p < 0.01). Overall response was in favour of LOX
when rated by physicians (p < 0.01), a difference not found among the pts'
assessments. Both drugs were well tolerated, but less aggravation of bloating
occurred with LOX (p = 0.02). Quality of life was comparable in both groups
during the 1st and 2nd day, but in favour of LOX during the 3rd day (less pts
with incapacitating symptoms or interrupting work, p < 0.05).

Conclusions. Overall, LOX and ACE are almost equally effective and toler-
ated; results for some limited parameters slightly favour LOX.

9 Bacterial Overgrowth of the Small Bowel (BOSB) and
Malabsorption of Low Weight Sugars in Isolated IgA
Deficiency

M. Romeo, G. Balducci, G.F. Sasso, G. Mattiacci, F Lintas, B. Ceccanti,
P. Santini, M. Ceccanti. Dept. Clinical Medicine, University of Rome La
Sapienza'
In isolated deficiency of IgA patients BOSB is frequent, leading to chronic
diarrhea. The reference method for BOSB was the demonstration of a large
number of microbial colonies (> 2 x 105/ml) in cultures of jejunal fluid.
Recently, H2-breath test (HBT) was found useful: a good correlation between
jejunal-fluid culture data and the fasting basal levels of H2 in expired air (> 10
ppm) was reported. Relevant lactose malabsorption was demonstrated by our
group in chronic alcoholics, frequently affected by diarrhea and impairment
of IgA function. In this study, a series of patients affected by primary IgA
deficiency was tested by HBT, to confirm the relationship between fasting
basal overproduction of H2 and BOSB, and to assess the frequency of low
weight sugars (LWS) malabsorption. Materials and methods. A series (A) of
27 patients (14 male, 0.13 female; age 33-46 y., m ± SD = 39.9 ± 17.16)
affected by primary IgA deficiency, without any detectable parasite in the gut

were investigated. Controls (C) were 38 healthy people, matched for age, sex
and dietary habits. All the subjects were taken at a low-fiber diet for two days
before the test. Body weight and height were measured. HBT was performed
in the morning (starting about at 8 a.m.) after a 12-hour fasting. Basal H2-level
in expired air was assayed; lactose (20 g/H20 100 ml) was administered;
samples of expired air were taken each 30 min for 4 hours. The diagnosis of
lactose malabsorption was established if in at least 3 consecutive samples the
H2-levels were > 20 ppm higher than basal levels. Statistical evaluation was
performed by x2-test and Tau-C Kendall's test, for Area Under Curve (AUC)
evaluation, by Mann-Witney's test. Results. Basal H2-level was 8.5 ± 9.0 ppm
[confidential interval (ci) = 3.9 . 7.2] in group A and 5.6 ± 5.2 ppm (ci = 4.99
+. 12.08) in the group C. The frequency of malabsorption was 78.6% in group
A and 41.0% in group C: H2-AUC was 12,741.72 ± 11,497.15 (ci = 8,283.30
+17.199.56) in group A and 3.185.77 ± 3,617.92 (ci = 2,012.97 + 4,358.56)
in group C. Body Mass Index (BMI, body weight/body height2) was 22.96i
3.17 (ci = 21.73 + 24.19) in group A, 24.18 ± 3.28 (ci = 23.12 + 25.25) in
group C. Conclusions. According to our data, basal H2-levels are increased
in IgA deficiency respect to controls, suggesting BOSB (p <0.001). Also the
frequency of malabsorption is increased in IgA deficiency, as confirmed by
AUC values (p < 0.001). LWS malabsorption leads to lowered BMI in IgA
deficiency, suggesting impaired LWS utilization. These clinical findings may
be related to: 1) modifications of intestinal microenvironment, specific for IgA
deficiency (both congenital and acquired), leading to H2-consuming bacteria
decrease and to saccharolytic bacteria increase, producing the increased
H2-levels in the colon; 2) small bowel mucosa impairment, frequent in IgA
deficiency patients, leading to reduced activity of brush border enzymes,
promoting increased frequency of malabsorption; 3) increased osmolarity of
stool and increased production of volatile fatty acids (with cathartic activity)
in the colon, leading to increased frequency of diarrhea, promoting the BMI
decrease (p <0.001) observed in IgA deficiency patients.

983 Efficacy of Two Antibiotics and a Probiotic in the
Treatment of Small Intestinal Bacterial Overgrowth

A. Attar, Y. Bouhnik, B. Flourie, C. Franchisseur, ft Crenn, F. Briet,
J.C. Rambaud. Department of Gastroenterology, Saint-Lazare, Paris, France

Although antibiotics are widely used in the treatment of small intestinal bacterial
overgrowth (SIBO), no controlled trial has been performed to test their efficacy.
In this study we compared 3 treatments: 1) amoxicillin-clavulanic acid (Am-c)
which is in vitro the most efficient antibiotic against aerobic and anaerobic
bacteria isolated from jejunal contents of patients with SIBO (Bouhnik et
al., Gastroenterology, 1993, 104, A237), 2) norfloxacin (Nor) which is only
efficient against aerobic bacteria, 3) Saccharomyces boulardii (Sb), a probiotic
agent whose efficacy has been reported in children with SIBO. Methods: Ten
patients suspected to have SIBO (predisposing conditions, chronical diarrhea,
malabsorption syndrome) and a positive H2 breath test (H2BT) were enrolled
and received for five 7 days periods no treatment (basal period), a placebo
(Pla) and then, in a random order and double blinded fashion, Nor (800 mg/d),
Am-c (1500 mg/d) and Sb (1500 mg/d). The main criteria of efficacy was the
mean daily number of stools reported on the last 3 days of each periods.
When the treatment was considered efficient, patients were followed until
worsening of diarrhea and were then included in the next period. A H2BT was
performed on the first and the last day of each period. Results: (m ± SD)
compared to basal period, Nor and Am-c led to a significant reduction in the
mean daily number of stools (4.2 ± 2.2 vs 2.3 ± 1.2 and 3.0 ± 1.5; P < 0.01,
respectively) whereas Pla and Sb had not effect (3.9 ± 1.9 and 3.8 ± 1.6).
Benefit of Nor and Am-c occurred after respectively 2.0 ± 1.4 and 1.2 + 0.4
days and was maintained for 6.1 ± 3.7 and 14.2 ± 23 days after withdrawal;
however, H2BT became negative in only 30 and 55% of patients during Nor
and Am-c periods respectively. Nor and Am-c reduced the number of stools
in 9 and 6 patients out of 10. Hydrogen excreted in breath decreased during
Nor and Am-c periods (from 37 ± 24 to 12 ± 14 mV2 h, P < 0.01 and from
24 ± 19 to 8 ± 14 mV12 h, P = 0.01) but was not modified during Pla and Sb
periods. Conclusion: Norfloxacin and amoxicillin-clavulanic acid are effective
in the treatment of diarrhea induced by SIBO but more patients responded to
norfloxacin in spite of a narrower spectrum and inefficiency against anaerobic
bacteria. The improvement of diarrhea is associated with a reduction in the
abnormal bacterial metabolic activity in the small intestine, but not necessarily
with its removal.

1984 The Ursodeoxycholic Acid-p-Aminobenzoic Acid
Loading Test, a New Diagnostic Tool in the Bacterial
Overgrowth Syndrome

Zs. F. Kiss, J. W6lfling 1, S. Csati, F. Nagy, T. Wittmann, Gy. Schneider1,
J. Lonovics. First Department of Medicine, Albert Szent-Gy6rgyi Medical
University, Szeged, Hungary; 1 Department of Organic Chemistry, J6zsef
Attila University, Szeged, Hungary

Introduction: Contaminated small bowel syndrome (CSBS) is frequently asso-
ciated with different clinical symptoms, among which meteorism and diarrhoea
are common. Meteorism is due to excessive gas formation, while diarrhoea
is a result of bacterial toxins and pathological fermentative processes. These
mechanisms include abnormal splitting of carbohydrates, and deconjugation
and dehydroxylation of bile salts. Some bacteria capable of metabolizing
bile salts have been shown to release p-aminobenzoic acid (PABA) from
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an ursodeoxycholic acid (UDCA)-PABA conjugate. The present aim was to
determine the possible complementary role of the UDCA-PABA test in the
diagnosis of intestinal bacterial overgrowth. Patients and methods: The H2
breath and UDCA-PABA tests were performed simultaneously in 68 patients
with suspected CSBS, and in 5 healthy control subjects. The H2 breath test
involved was performed by oral loading of 25 g lactose and or 10 g lactu-
lose. The UDCA-PABA test was carried out by the oral loading of 250 mg
UDCA-PABA conjugate, followed by measurement of the amount of urinary
excreted PABA. The diagnosis of bacterial overgrowth was considered to be
established when either the H2 breath test or the UDCA-PABA test yielded
proved pathological results. Results: 35 of the 68 patients proved to have
CSBS. In 13 of the 35, only the enhanced urinary PABA excretion (11.7 ± 1.42
mg vs 3.6 ± 0.68 mg) indicated the bacterial overgrowth. 15 of the 35 gave
only a positive H2 breath test, and in the remaining 7 cases the results of both
tests were pathological. In 8 CSBS patients, the urinary excretion of PABA
decreased significantly following a 10-day Tinidazole treatment (5.5 ± 1.29
mg vs 13.1 ± 2.07 mg). Conclusion: The UDCA-PABA test is to be a valuable
clinical adjunct to the H2 breath test for the detection of intestinal bacterial
overgrowth: the H2 production alone failed to reveal bacterial overgrowth in
37% of the cases.

X985 IBacterial Colonisation of the Upper Gastrointestinal
Tract Is Related to Severity of Illness

C.J. O'Boyle, A. Gilliam, R. Williamson, P. Buckley, C.J. Mitchell, J. MacFie.
Combined Gastroenterology Unit, Scarborough General Hospital,
Scarborough, North Yorkshire

The upper gastrointestinal tract is usually regarded as being sterile. The
occurrence of bacterial colonisation in the upper gastrointestinal tract may
predispose to septic morbidity. It has been suggested that this occurs more
frequently in critically ill or immunocompromised patients. The aim of this study
was to assess changes in gastric flora and to attempt to relate these to severity
of illness.
We have prospectively evaluated proximal gut microflora in 279 surgical

patients by culturing aspirates obtained aseptically from indwelling nasogas-
tric suction tubes. Severity of illness was assessed using the 'POSSUM'
physiological scoring system.

Eighty five (31%) aspirates yielded no growth, eighty four (30%) patients
grew one organism type and 110 (39%) grew multiple organism types. Candida
albicans was the most abundant organism cultured and was present in 104
(37%) of aspirates. This was followed by E. Coli 38 (14%), Strep. Sp. 33
(12%), Lactobaccillus 27 (10%) and Strep. Fecaelis 23 (8%). Forty eight
percent (175) of bacteria isolated would not commonly be associated with
intestinal colonisation. Multiple organism colonisation occurred in significantly
fewer patients with low (< 20) POSSUM scores than those with high (> 30)
scores (35% vs 67%, p < 0.02, x2 = 7.09) and was associated with an increase
in septic morbidity.
We conclude that upper gastrointestinal tract colonisation is common in

surgical patients and that bacterial overgrowth is related to the degree of
physiological stress and may predispose to septic morbidity.

E986 Prophylaxis of Mucosal Damage with Sucralfate During
Cancer Therapy

L. Franzen, G. Edbom, B. Zackrisson, R. Henriksson. Dept. of Oncology,
Umea University Hospital, S-901 85 Umet, Sweden

Purpose. Radiotherapy and chemotherapy of different malignancies may be
complicated by a variety of side effects, some of which may be related
to mucosal damage. The value of sucralfate in the prevention of radiation
induced symptoms was suggested by the results of two open studies one with
prostate and urinary carcinomas and the second with gynaecological cancer
treated with radiotherapy.

Methods. A double-blind randomised placebo-controlled study in patients
treated with curative intent for prostate and urinary bladder cancer with extemal
radiotherapy and the study included 70 patients. The other study also double-
blind, placebo-controlled included 50 patients receiving irradiation against the
head and neck region with curative intent.
Summary of the results. For the head and neck patients the mucosal re-

actions were significantly worse for the placebo group at week 1, 2 and 3,
but at other observation times the differences did not reach statistical signifi-
cance. The results of the pelvic treated patients showed that the frequency of
diarrhoea, stool consisting and the number of patients requiring symptomatic
therapy with loperamide were significantly in favour of sucralfate group.

Conclusion. The studies demonstrated that sucralfate can be of value in
reducing radiation induced bowel and oral symptoms during and following
radiotherapy of the head and neck and pelvic region.

M987 H2 Starch Breath Test in the Study of Functional
Gastrointestinal Disorders

M. Ventrucci, G.M. Ubalducci, A. Cipolla, E. Roda. Dept. of Gastroenterology,
University of Bologna, Italy
Many patients with irritable gut experience gastrointestinal distress after starch
ingestion. We studied the orocecal transit and absorption of starch by means

of a H2 breath test in 121 H2 producers: 106 patients with functional gas-
trointestinal disorders (72 with dyspepsia, 17 with constipation, and 17 with
diarrhea) and 15 healthy volunteers. Breath samples were taken every 30 min
for 9 hours after ingestion of 100 g of starch in the form of white bread. H2
breath tests with lactulose (10 g), lactose (20 g) and fructose (25 g) were also
carried out in 34, 76 and 67 subjects, respectively. Results are expressed as
medians and interquartile ranges (25-75%). Results: Incomplete absorption of
starch (peak rise in breath H2 > 10 ppm) was present in 11/15 healthy controls
(73%) and in 76/106 patients (72%). Starch ingestion caused gastrointestinal
symptoms in only 11 patients of whom 7 showed starch malabsorption. The
9 hour H2 excretion (area under the curve) after starch ingestion was signif-
icantly lower (p < 0.05) in patients (42 ppm-h, 26-82) than in controls (82
ppm.h, 36-126). The orocecal transit time of starch did not significantly differ
between the two groups (330 min, 270-390 in patients and 300 min, 180-300
in controls), but was significantly lower (p < 0.01) in patients with diarrhea
(240 min, 180-330) when compared with those suffering from dyspepsia (330
min, 270-405). An inverse relationship was found between H2 output and
transit time in patients (rho = -0.65), but not in controls (rho = -0.22). No
relationship was found between the H2 excretion or transit time measured
after starch and those after lactulose. The H2 excretion after starch was not
significantly different between the 36 patients with lactose malabsorption (43
ppm.h, 29-82) and the 40 patients with normal lactose response (35 ppm.h,
15-78). In the 33 patients with fructose malabsorption in the H2 excretion after
starch was higher (55 ppm.h, 29-96, p = 0.06) than in the 34 with a normal
fructose breath test (36 ppm.h, 17-75). Conclusions: The H2 starch breath
test needs further investigation before it can be used for the diagnosis of
functional gut disorders. According to our results gastrointestinal distress after
starch ingestion in patients with irritable gut cannot be attributed to excessive
H2 intestinal production.

E988 Treatment with Lidocaine Gel Enema for Ulcerative
Colitis

S. Taoka1, T. Okahisa, M. Sogabe, S. Hayashi, H. Matunaga, Y. Ohkita,
A. Tsutsui, T. Fukuda, N. Muguruma, M. Yasuda, T. Yokoi, S. Okamura,
H. Shibata, S. Ito, T. Sano 2.1 Second Department of Internal Medicine,
School of Medicine, The University of Tokushima, Tokushima, Japan; 2 First
Department of Pathology, School of Medicine, The University of Tokushima,
Tokushima, Japan
Purpose: Neuropeptides liberated from enteric neurons have been suggested
to contribute to the inflammatory process in ulcerative colitis (UC). Furthermore,
inhibitory effects of lidocaine on the responses elicited by neuropeptides were
also studied. We studied the efficacy of lidocaine gel enema (LG), reported in
1989 by Bjork, for UC. Methods: The subjects of this study were 10 patients
who underwent LG at our department. Eight of 10 patients were the left colitis
type and two were proctitis type. The conditions before the start of LG were
the followings. Seven patients had pooriy controlled on sulfasalazine. One
became in worse condition during progressive reduction of steroid dosage.
One could not reduce the dose level of steroid. One had to stop the steroid
therapy because of the side effect. LG was performed as follows. 40 ml (10 ml
in the moming, 10 ml in the daytime and 20 ml at night) of 2% lidocaine gel was
administered into the rectum. Endoscopy was carried out immediately before
and 2 weeks after the start of LG, and biopsy samples of the rectum were
examined histologically. Results: In all cases, rectal discomfort disappeared
within 5 days, and viscous bloody feces disappeared within 2 weeks after the
start of LG. Endoscopically, the disappearance of rectal ulcers and a reduction
in rectal erosion were observed after 2 weeks of LG. The numbers of crypts
and goblet cells were increased, and the inflammation was reduced after 2
weeks of LG. Substance P immunoreactive for nerve fibers slightly increased
after 2 weeks of LG. None of the patients complained about any side-effects
of LG. Conclusion: LG is easy to do and is expected to reduce inflammation,
probably through suppressing the release of neuropeptides. LG will be a
promising new therapy for UC.

989 Interleukin-8 Induced Neutrophil Activation is
Suppressed by the Thiol Modulating Anti-Colitis Agent
OR-1384

E. Nissinen, J. Kaivola, 1.-B. Linden. Orion Pharma Research, Espoo, Finland
The extensive infiltration of neutrophils into the inflamed mucosa plays a major
role in the pathogenesis of inflammatory bowel disease. One of the most
powerful inflammatory mediators responsible for the attraction and activation of
neutrophils is interieukin-8 (IL-8). OR-1384 {3-[(4-methylsulfonyl)phenyl]meth-
ylene-2,4-pentanedione} is a novel locally acting agent, which is protective in
various animal colitis models at doses of 0.3 - 10 mg/kg. OR-1384 forms
reversible adducts with free thiol groups, which are essential for the proper
function of the specific IL-8 receptor on the surface of neutrophils. The aim
of this study was to evaluate how the reversible thiol modulating compound
OR-1384 can affect IL-8 binding and subsequent neutrophil activation.

Methods: Human neutrophils were isolated from buffy coats. The neutrophils
(2 x 106 cells) were treated with different doses of OR-1384 or reference
compounds and incubated with 1251-IL-8. The free and bound 1251-IL-8 were
separated and the specific binding of 1251-IL-8 to the neutrophils was measured.
The nature of OR-1384 binding to the IL-8 receptor (IL-8R) was evaluated
by adding glutathione to the incubation mixture containing OR-1384. Elastase
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release from the neutrophils (20 x 106 cells) was used as an IL-8 induced
functional assay.

Results: OR-1384 dose-dependently prevented IL-8 binding to the neu-
trophils (IC50 = 70 gM) while the analogue of OR-1384 without thiol modulating
properties was ineffective. The reversible nature of OR-1384 binding to the
IL-8 receptor was confirmed by the addition of glutathione. The neutrophil
functional assay showed that elastase release was effectively inhibited by
OR-1384 (ICso = 18.9 ,tM). 5-ASA did not inhibit IL-8 binding but showed
some effect on elastase release at high mM concentrations.

Conclusions: The thiol modulating compound OR-1384 was shown to pre-
vent IL-8 binding to neutrophils and interfere with the neutrophil activation
process determined as inhibition of elastase release. The effects were cleariy
dependent on the thiol modulating properties of OR-1384. However, unlike
other thiol reactive compounds the effect was reversible. In addition to the
previously shown suppression of cytokine formation in inflammatory cells, OR-
1384 is likely to exert its effect by inhibiting IL-8 induced neutrophil-mediated
deleterious effects in the inflamed gut.

A Pair of Twins with Myo-Neuro-Gastrointestinal
Encephalopathy (MNGIE) Syndrome

D. Katsaros 1, A. Papadimitriou 2, R. Divari 2, N. Rossolimos 1, K. Goumas 1.
1 Gastroenterology Dept., Red Cross Hospital, Athens, Greece; 2 Neurology
Dept., Red Cross Hospital, Athens, Greece

MNGIE syndrome is a rare multisystem mitochondrial disorder affecting the
nervous system and Gastrointestinal (G1) tract.
Here we report a pair of male twins, 45 years old, suffering from this

syndrome. Both were short, thin, almost cachectic (35-40 kgs) and stated
intermittent diarrhoea since childhood, leading to malabsorption, which dete-
riorated recently.
The one of them had been treated for coeliac disease, without success,

until we considered his neurological findings, which had gradually become
prominent and consisted in bilateral eyelid ptosis, neurosensory hearing loss,
nasal speech and mild limb weakness.

Laboratory GI investigation did not reveal specific pathological findings, ex-
cept malabsorption. However brain MRI showed severe leucoencephalopathy.
Muscle biopsy showed scattered ragged red fibers and denervation. Mitochon-
drial enzyme analysis showed significant deficiency of cytochrome-c-oxidase.
Southem blot analysis and PCR showed no deletion of mitochondrial DNA.
Investigation of the second patient revealed similar findings.
Both patients died recently, within 3 months the one from the other. Their

parents, two older brothers and one sister are alive in good health.
MNGIE syndrome seems to be a separate nosological entity in the spectrum

of mitochondrial encephalomyopathies affecting also the GI tract. However,
although gastrointestinal symptoms are firstly presented and last for years,
this syndrome has been reported only in the neurological literature, in four
cases only, and never in twins.

991 Vasoactive Intestinal Peptide Is Involved in the
Interleukin-1 Inhibitory Action on the
Acetylcholine-Induced Jejunal Contraction

A.C. Aube, H.M. Blottiere C. Cherbut 1, J.P. Galmiche. Human Nutrition
Research Center: INSERM, Nantes, France; 1 Human Nutrition Research
Center: INRA, Nantes, France

We have previously shown that interleukin-l1 (IL-1iB) decreased the acetyl-
choline (ACh)-induced intestinal contractility through an action on the enteric
nervous system. However, the neuromediators potentially involved are pooriy
known.
The aim of the present study was to determine the possible involvement of

the three main noncholinergic, nonadrenergic relaxant mediators: nitric oxide
(NO), vasoactive intestinal peptide (VIP) and adenosine triphosphate (ATP) in
the inhibitory effect of IL-1, on the ACh-induced intestinal contractility.

Methods. Isometric contraction of rat jejunum longitudinal muscle-myenteric
plexus (LM-MP) preparations, bathed in Krebs solution was recorded by a
force transducer. IL-1,8 (10 ng/ml) was added to the bath for 90 minutes. The
effect of potentially inhibitory agents on the LM-MP jejunal motor response
to ACh (10-5 M) was investigated before and after exposure to lL-1p. The
following drugs were used: NG-nitro-L-arginine methyl ester (L-NAME); NG-
amino-L-arginine (L-NNA); NG-monomethyl-L-arginine (L-NMMA); vasoactive
active intestinal peptide (VIP) 10-28; [4-CI-D-Phe6, Leu17] VIP and suramin
to inhibit NO synthase, VIP and ATP effect respectively.

Results. L-NAME (3 x 10-4 M), L-NNA (3 x 10-4 M) and L-NMMA (3 x 10-4
M) did not prevent the inhibition of ACh-induced jejunal contraction caused by
IL-1 p, but increased the ACh response of smooth muscle when administrated
alone. Moreover, suramine (3 x 10-4 M) failed to affect the inhibition induced
by IL-1p. On the contrary, addition of VIP 10-28 (10-5 M) or [4-CI-D-Phe6,
Leu'7] VIP (10-5 M) to the bath abolished the inhibitory effect of IL-i1p. The
effect of IL-i,B on the ACh-induced jejunal contraction was partly reproduced
by VIP (10-6 M).

Conclusions. In LM-MP jejunal preparation, neither NO nor ATP are involved
in the inhibitory effect of IL-1i, on ACh-induced contractility. This inhibitory effect
seems to be mediated by VIP.

9 Is Small Bowel Motility Induced by Duodenal Enteral
Nutrition Dependent on Osmolality?

T. Schmidt, T. Wandersleb, A. Pfeiffer, H. Kaess. Department of
Gastroenterology, Hospital Bogenhausen, Munich, Germany
Background/Aim: Recently, we have demonstrated that upper small intestinal
motility induced by duodenal nutntion with an isoosmolar nutrient solution is
not dependent on the amount of calores administered (Gastroenterology, May
1996: abstract). The aim of the present study was to investigate, whether the
intestinal fed pattem induced by duodenal enteral nutrition is dependent on
osmolality.

Methods: Duodenal infusion (5 mIl/min) of an enteral nutrition (2.64 kcal/min;
17% proteins, 59% carbohydrates, 24% lipids) at 3 different osmolalities
(160, 300, and 600 mosmol/kg obtained by the addition of sodium chloride)
on three consecutive days in a randomized order in 8 healthy volunteers.
Duodenal infusion started 10 min after a phase Ill activity and was continued
for 90 min. Motility was recorded with a digital data logger and 6 catheter-
mounted miniature pressure transducers located around the duodenojejunal
flexure. Recordings underwent visual and computer-aided analysis (Scand J
Gastroenterol 1994; 29: 1076-82).

Results (means ± SEM):

Osmolality [mosn/kg] 160 300 600

Contraction frequency [min-1 ] 1.95 ± 0.21 1.94 ± 0.28 1.92 ± 0.27
Contraction amplitude [mm Hg] 20.7 ± 0.3 21.3± 0.9 20.6 ± 0.6
Propagated contractions [%] 36 ± 3 37 ± 4 34 ± 5
Propagation distance [cm] 4.1 + 0.2 4.2 + 0.2 4.1 + 0.2

Conclusion: Small intestinal motility induced by duodenal enteral nutrition is
not influenced by osmolalites ranging from 160 to 600 mosm/kg.

993 Enteric Dysmotility Revealed by Computer Analysis of
Prolonged Small Bowel Manometry

D.L. Wingate, F.D. Castillo, D.F. Evans, M.J. Benson. GI Science Research
Unit, St Bartholomew's and The Royal London School of Medicine &
Dentistry, London, UK

Prolonged ambulant small bowel manometry (PSBM) has been shown to
discriminate groups of patients (Chagas' disease, HIV) from groups of normal
controls, and the precision of PSBM is increased by comoputer analysis.
However, its value in the diagnosis of individual patients remains to be
determined.. We analysed PSBM in 37 patients who were tertiary referrals.
The commonest cause of referral was suspected chronic idiopathic intestinal
pseudo-obstruction (CIIP), with differential diagnoses of CIIP, mechanical
obstruction, irritable bowel syndrome, or chronic intractable abdominal pain.
Three patients with intractable post-vagotomy diarrhoea and 4 diabetic patients
with diarrhoea and abdominal pain were included in the cohort. After intubation
with a multi-channel pressure-sensitive catheter under fluoroscopic control,
recording on a portable datalogger continued for 17-24 hours with the patient
freely ambulant at home or in hostel accommodation. In 5 patients, all with CIIP,
endoscopic assistance was required to position the catheter; recording was
unsuccessful in 2 patients with disabling CIIP because the recording catheter
was not retained in the proximal small bowel. The fasting data recorded from
each patient was characterised by computer analysis, and the values obtained
were compared with control values derived from 47 comparable recordings in
healthy volunteers.
Abnormal motor activity was found in 13/28 patients with suspected CIIP,

in 4/4 diabetics and in 3/3 vagotomised patients. The commonest abnormality
was increased nocturnal contractile activity. There was a significant (p =
0.005) excess of prolongation and/or diminished migration velocity of Phase
3 of the migrating motor complex (MMC) in CIIP, suggesting myenteric plexus
damage: this was not seen in the other groups where there was, however,
a significant (p = 0.05) excess incidence of accelerated Phase 3 migration
velocity. We conclude that systematic analysis of prolonged small bowel
manometry promises to be an important clinical tool in the diagnosis of enteric
neuropathology.

994 Computer Programmes Disagree in Measurement of
Small Bowel Contractions Recorded by Ambulatory
Manometry

R. Widmer', K. ROtz2, L.M. Jensen3, H. Andersson4, E. Husebye5, and the
SAGIM Workteam. 'Bogenhausen Hospital, Munich, Germany; 2 Odense
University Hospital, Odense, Denmark; 3 GateHouse ApS, Norresundby,
Denmark;,4 Synectics Medical AB, Stockholm, Sweden; 5 Ulleval Hospital,
Oslo, Norway
Introduction: Computer analysis of small bowel manometry has been shown
to give discordant results for different programmes with regard to qualitative
recognition of contractile events [1]. It is unclear to what extent different
programmes agree with regard to quantitative measurement of contractions.

Methods: Six ambulatory test records with normal intestinal motility patterns
including fasting and postprandial motility were analyzed by three computer
programmes: SBMA 1.41, (Krankenhaus Munchen-Bogenhausen), Motan 3.3
(Gatehouse ApS), Multigram 6.31 (Synectics Medical AB). The method of
comparison has previously been described [1]. Amplitude, area under the curve
(AUC) and duration of contractions, that were recognized by all programmes,
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were subjected to analysis. Correlation coefficient (r) and slope of linear
regression with confidence intervals (Cl) were calculated for each pair of
programmes.

Results: 2385 contractions were recognized by all programmes, and thus
subjected to analysis, out of a total of 4287 contractions recognized by at least
one of the programmes.

Programmes SBMA vs Motan* Motan vs Multigram* Multigram vs SBMA*
r slope L.CI U.CI r slope L.Cl U.CI r slope L.CI U.CI

Amplitude 0.81 0.55 0.54 0.56 0.82 1.51 1.49 1.53 0.94 1.09 1.08 1.09
AUC 0.66 0.36 0.36 0.37 0.63 3.25 3.15 3.35 0.88 0.55 0.54 0.56
Duration 0.39 0.90 0.89 0.91 0.28 1.78 1.75 1.81 0.21 0.52 0.51 0.53

*first programme y, second programme x for regression; L. and U.CI: lower and upper 95%
confidence limits

Conclusion: The degree of agreement between different computer pro-
grammes in measuring contractions is unexpectedly low, showing that the
outcome depends critically on the algorithms applied. Difficulties are encoun-
tered particularly in the analysis of duration of contractions.
[1] Gastroenterology 1996; 110 A683

9 The Importance of Immune Genetic Test in the Study of
the Pathogenesis of Chronic Pancreatitis

N.B. Guberqrits, Y.A. Zagorenko, A.V. Khadakovsky, L.V. Klimova,
T.B. Tishenko, Y.Y. Cherevatskaya. Donetsk State Medical University,
Donetsk Diagnostic Centre, Donetsk Station of Blood Transfusion, Ukraine
Aim. To deepen knowledge about the pathogenesis of chronic pancreatitis
(CP), its use in the diagnosis and treatment of the disease.

Task. To study the immune genetic predisposition to CP in connection with
the specialty of its manifestation.

Material. The frequency of occurence of erythrocyte antigens (ABO-system
and rhesus-factors - CcDEe) and leucocyte antigens (HLA-system) with a
calculasion of the risk of the disease was studied on 52 patients of CP and 56
non-patients.

Results. The risk of the development of CP was high in those belonging to
blood group AO by 3.23 times. Antigens of the HLA-system A1, B8, B18, Bw22
rise of the risk in the development of the disease in 2.79, 3.51, 3.52 and 3.44
times correspondingly. These antigens were associated with disregulation
between the T- and B-branches of the immune system with a deficit of T-
suppressors with a marked cell autosensibilisation to pancreas tissue. In the
presence of the phenotype Bw4o the risk of developing CP rose by 6.47 times
which was connected to a rise in the blood concentration of natural killers.
Antigen B13 was associated with a fall in the debit part of lipase and B27 with a
rise in the echogram of pancreas in sonography i.e. with fibrosis of the tissue
of the organ. The risk of developing CP in patients having the phenotype of
the antigens rose correspondingly by 3.17 and 3.38 times. Antigens protectors
were A2, B5, Cw4.

Conclusion. In part of the patients with CP immune genetic predisposition
to the development of the disease has a place, and separate antigens were
associated with its pathogenetic branches. This information in perspective can
be used in the diagnosis and treatment of CP.

996 Comparison of the Preventive Effects of Somatostatin
and SMS 201-995 In ERCP-Induced Hyperamylasemia

Gorgul Ahmet, Kayhan Bur9ak, Mente§ BOlent, Ak9ali Zafer, Unal Selahattin.
GUTFAnkara, Turkiye
The aim of this study was to compare the preventive effects of SMS 201-995
and somatostatin in ERCP-induced hyperamylasemia.

Materials and Methods: 120 patients who underwent ERCP were included
in our study and were divided in to 3 equal groups. After an overnight fast, the
patients were sedated with 10 mg midazolam and duodenal relaxation was
achieved with 40 mg hyoscine-n-butylbromide, intravenously (iv). Group was
treated with SMS 201-995 (3 x 100 jig/day sc on the ERCP day) and the
second group was treated with somatostatin (3.5 utg/kg iv bolus with the start
of ERCP, and then 250 1.g i.v infusion for 4 hours). The control group received
only iv saline. Contrast material was same in all groups. Serial blood samples
were withdrawn pre-ERCP and at timed intervals after ERCP (4th hour, 24th
hour, 48th hour). Serum amylase and isoamylase levels were determined.
The results are shown in the table.

Group Pre- Post- Post- Post-
ERCP ERCP ERCP ERCP
amylase amylase amylase amylase
SU/dl at 4th h at 24th h at 48th

Pre-
ERCP
iso-
amylase
Uldi

Post- Post-
ERCP ERCP
iso- iso-
amylase amylase
at 4th h at 24th h

Post-
ERCP
iso-
amylase
at 48th h

1 116+44 186+44 220+28 202+36 69+11 107+12 99+7 81 +11
2 94+7 147+42 116+17 149+26 55+9 81+2 73+12 73+9
3 152+69 232+44 236+88 186+37 88+45 195+74 145+40 109+24

Prognostic Factors in the Therapeutic Approach to
Pseudocysts of the Pancreas

M. Duvniak, M. Dodig, L. Smircic-Duvnjak, V.N. Simicevic 1. Dept. of
Gastroenterology, University Hospital "Sestre Milosrdnice", Crotia; 1 Pliva
Pharmaceutical Co., Research Institute, Biomedical Dept., Zagreb, Croatia

Purpose: This study was performed to test the prognostic value of etiology,
location and the amount of liquid in the pancreatic pseudocyst (PC), as
well as the concentration of biochemical parameters (LDH, glucose, proteins,
sodium, potassium, bilirubin and lipase) of the PC contents and the serum of
the patients regarding the efficiency of ultrasound (US)-guided percutaneous
evacuation (PE) as a possible method of therapeutic approach.

Methods: After obtaining informed consent, a total of 43 patients with
histories of acute pancreatitis and PCs persisting for more than 6 weeks
were included in the study. The diagnosis was made by US examination and
CAT scan. The PC content samples were obtained using a Chiba needle
of 21-gauge under US control. Biochemical parameters were determined by
standard laboratory methods.

Results: Concerning the various etiologic factors, no differences were noted
in the outcome of PE. PE was a successful method of treatment for the PCs
located in the tail of the pancreas, while those located in the head of the
pancreas had a significantly lower healing rate. The amount of liquid taken
during the PE was significantly lower in patients successfully treated by PE
(median 96.5 ml) compared to the PC liquid amount in the patients with the
failed treatment (median 222 ml). Conceming the biochemical parameters,
unlike the serum data, significantly lower values of proteins, potassium and
lipase in the PC liquid were found in successfully treated patients.

Conclusion: It can be concluded that the analysis of the mentioned param-
eters (location, the amount of liquid, proteins, potassium and lipase concen-
trations in the evacuated material) can allow an early decision concerning the
therapeutic approach to patients with PC.

Long-Term Effects of ONO-3403, A New Oral Protease
Inhibitor, on Experimental Chronic Pancreatitis in Rats

M. Shiozaki, Y. Takeda, T. Itabashi, K. Katsu. Second- Department of Intemal
Medicine, Osaka Medical College, Takatsuki City, Osaka, Japan

Purpose: ONO-3403 is a potent newly developed oral protease inhibitor. In
rats, long-term administration of ONO-3403 has a pancreaticotrophic effect.
We therefore evaluated the protective effect of chronically administered ONO-
3403 against the development of pancreatic fibrosis in a rat model of chronic
pancreatitis.

Methods: Rats were injected intraductally with zeinoleic acid solution. After
three days in the acute phase, there was progressive pancreatic atrophy,
leading to diffuse fibrosis by day 28. Some of the rats were fed a diet
containing 0.1% ONO-3403 from day 2 or 4 until day 28. Histologic findings
and pancreatic enzyme contents of ONO-3403-treated rats were compared
with untreated controls.

Results: On day 2 there was no acinar cell loss and the fibroblasts appearing
in the interstitium were immature. On day 4 acinar cell loss and proliferation
of stromal fibroblasts were evident. ONO-3403 given from day 4 did not
significantly prevent pancreatic fibrosis by day 28. However, in the group given
ONO-3403 from day 2, acinar cells showed regeneration and interstitial fibrosis
was almost absent, indicating a marked protective effect of ONO-3403.

Conclusion: To prevent pancreatic fibrosis, chronic treatment with ONO-
3403 should be started from the early stage of acute pancreatitis when there
is no acinar cell loss, CCK receptors on acinar cell membranes are well
preserved, and stromal fibroblasts are immature. Institution of long-term ONO-
3403 therapy immediately after the attack of abdominal pain may prevent
the progression of pancreatic fibrosis and consequent impairment of exocrine
pancreatic function.

10011 Micronutrient Status in Tropical Pancreatitis
Paul Laboi 1, K.T. Shenoy2, C. Jayakumar 1. 1 Dept. of Medicine, Medical
College, Trivandrum, India;2 Dept. of Gastroenterology, Medical College,
Trivandrum, India

Objective: To study micronutrient status in Tropical pancreatitis (TP).
Study design: Case control study.
Subjects: 25 cases of TP with either pancreatic calculi or diabetes mellitus

with exocrine pancreatic insufficiency and 25 age matched controls with no
pancreatic disease.

Study variables: Clinical evaluation, biochemical parameters (albumin, alka-
line phosphatase, transaminases, blood glucose and glycated haemoglobin)
and nutritional assessment (nutrient intake and BMI).
Outcome measures: Serum levels of zinc, copper and iron estimated by

atomic absorption spectrophotometry.
Data analysis: Odd's ratio (OR) and 95% confidence interval (Cl) using cut

offs, difference in the means by independent 't' test and regression analysis
using micronutrient level as dependent and age as independent variable.

Results: 12 males and 13 females were recruited. Age ranged from 21 to
41 years. Baseline characteristics were similar among cases and controls.

Conclusion: According to this study, somatostatin was more potent than
SMS 201-995 for inhibiting ERCP-induced hyperamylasemia.
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Varable OR 95% Cl P value

Copper Lg/dl (< 100 vs > 100) 0.06 0.06-0.015 0.001
Zinc ug/dl (< 100 vs > 100) 9.04 1.74-1.88 0.011
Iron ,g/dl (< 100 vs > 100) 0.62 0.20-1.88 0.396

Copper/zinc ratio was 0.25 in cases and 1.088 in control. Serum zinc of>
140 ,tg/dl was 9 times more at risk of developing tropical pancreatitis than age
matched controls. Level of zinc was independent of age and sex.

Conclusion: Tropical pancreatitis is associated with low serum copper and
high zinc levels and further studies are needed to explain the pathology of
tropical pancreatitis using this micronutnent hypothesis.

11002 A Randomised Controlled Trial of Antioxidants
(Antoxid) in Tropical Pancreatitis*

K.B. Leena, K.T. Shenoy. Dept. of Gastroenterology, Medical College,
Trivandrum, India

Objective: To test the hypothesis that a combination of antioxidants is effective
in reducing lipid peroxides and pain relief in tropical pancreatitis.

Design: Randomised double blind cross over trial using either Antoxid or
placebo. Each capsule of Antoxid contains Beta carotene 50 mg, Vitamin A
2500 i.u., Vitamin E 10 i.u., Vitamin C 50 mg and Zinc sulphate monohydrate
27.45 mg and was given thnce daily for 30 days followed by placebo capsule
or vice versa. A washout period of 2 weeks was given.
Sample size: 15 patients with tropical pancreatitis.
Co-Intervention: Treatment of diabetes mellitus with soluble insulin; pancre-

atic enzyme preparation and analgesics for relief of pain.
Measurements: Clinical and biochemical (lipid peroxides, red cell enzymes,

vitamin C and blood glucose) at the baseline and during each treatment period.
Pain and global improvement were scored by visual analogue scale.
Outcome measures: Improvement in blood glucose and reduction in lipid

peroxides and other red cell enzyme changes; subjective improvement in pain
and global improvement.

Compliance to treatment: Consumption of more than 80% of capsules was
assessed as good and more than 90% as excellent.

Data analysis: Descriptive and independent 't' test and Mann Whitney U
test to detect difference between the two groups in the basal state. Wilcoxson
matched pair signed rank test to detect the treatment effect (a = 0.05).

Results: 8 received Antoxid and 7 received placebo as the first drug. Com-
pliance was 100%. Baseline characteristics were similar. Significant reduction
in lipid peroxides (P = 0.001), red cell glutathione (P = < 0.05) and pain scores
(P = < 0.001) were noted with Antoxid. Surgery could be avoided in 70%.
Global improvement was marked with Antoxid.

Conclusion: Antoxid is a promising drug for pain relief of tropical pancreatitis
and surgery could be avoided in majority of TR

* Study funded by American Remedies Ltd, Madras.

1003i Computed Tomography in Tropical Pancreatitis
K.B. Leena, K.T. Shenoy. Dept of Gastroenterology, Medical College,
Trivandrum, India

Objective: To determine the morphology of pancreas and other organs by
computed tomography (CT) in tropical pancreatitis (TP).

Methods: 102 patients with TP had CT performed. Calcification, ductal
diameter and dilatation, lipomatons atrophy, fluid collection, focal and diffuse
enlargement of pancreas, penpancreatic tissue planes, hepatobiliary and
vascular involvement, renal changes were studied.

Results: Calcific 64, non calcific 18 and pancreatic malignancy with TP 30
were observed. Calcific: Calcification was seen in 54 patients in the whole
pancreas, 5 in the body and 5 in the tail. Ductal dilatation was seen in 14
patients and main ductal diameter was 5-18 mm (mean 8.8 mm). Margins
of the pancreas were smooth in 38 patients and irregular in 26. Pancreas
was atrophic in 20 patients and lipomatous atrophy was noted in 18. Fluid
collection was noted in 18 patients, localised in 12; peripancreatic in 4 and
remote in 2. Gall stones were noted in 9, choledochal cyst in 1, renal calculi
in 3, horse shoe kidney in 1 and hepatic haemangioma in 1. Non calcific: Of
the 18, 4 had calculi and 9 had ductal dilatation and lipomatous atrophy and
4 had pancreatic fluid collection as pancreatic ascites. Pancreatic malignancy
with TP: Mass lesion with calcification and obstructed duct located in the head
in 18 and difuse in 12. Involvement of the penpancreatic planes was noted.
Hepatic metastasis was noted in 50%.

Conclusion: CT is useful in studying the morphology of pancreas pathology
in tropical pancreatitis. Even in non calcific cases, pancreatic calcification
could be documented at CT and hence the division of calcific and non calcific
by radiology may not reflect actual pathology.

| 1004 7 Elements Influenting the Evolution of the Pancreatic
Pseudocysts

A. Tudora, C. Duta, F. Miculit, R. Sarandan. University of Medecine and
Pharmacy-Timisoara, Romania

To assess the elements which influence the evolution of the pancreatic pseu-
docysts we have followed 40 patients between 1991-1995: 14 with chronic
pancreatitis (CP) and 26 with acute pancreatitis (AP). The evolutive possi-

bilities in the patients with CP were as follows: spontaneous resolution in 2
cases (14%), persistence of the pseudocysts with clinical symtoms (1 case)
and appearence of complications (5 cases = 36%)-obstruction of the bowell or
billiary tree (2 of these cases associated the abcesses formation). The acute
pancreatic pseudocysts resolve spontane ously in 9 cases (35%), the rest
presented complications that required intervention: 2 (8%) intracystic hem-
morage, 11 (42%) obstruction phenonomens, 3 (11%) abcesses formation and
1 case-the portal vein thrombosis.
The pseudocysts in the cephalic aria were asssociated with a spontaneously

resolution (65% in the cases with AP respectivly 69% for CP).
The size under 3 cm (for the acute pseudocysts), respectivly 4.5 cm was

significantly correlated with the resolution.
The number of the pseudocysts (single or multiple) has no influence ower

the evolution.
Conclusions: The predictive factors wich indicates the resolutive evolution in

the pseudocysts during the acute and chronic pancreatitis are the size (under
3 cm respectivly 4.5 cm) and the localisation in the cefalic aria. In these cases
the pseudocysts resoluted either spontaneously or persisted asymtomatic or
pauci-symptomatic requering only a follow-up.

1005 Can Gastroprotected Pancreatic Extracts (GPPE)
Improve Undernutrition Criteria in Elderly People? A
Double Blind Anthropometric and Biochemical Study

F. Dyard 1, J. Moreau 2, F. Beziat3, S. Lauque 3, B. Vellas3,
J.L. Albareyde 2,3. 1 Solvay Pharma 42, rue Rouget de Lisle 92151 Suresnes,
Cedex, Toulouse France; 2 CHU Purpan, 31054 Toulouse, France; 3 CHU
Rangueil, 31054 Toulouse, France

Involution of pancreatic enzyme and bicarbonate secretions have been demon-
strated among people over 70th and particularly when malnutrition was
present. Clinical consequences of these findings are unknown and the poten-
tial benefit of pancreatic enzymes supplementation had never been assessed
in this population.
The aims of this study was thus to evaluate the effect of GPPE on anthro-

pometric and biochemical data among undemurished elderly subjects during
a 3 month follow-up period.

Methods: 52 patients (46 women) with a mean age of 87 ± 6 years were
included. Their caloric intake calculated by a dietician on three consecutive
days by using Euronutc program (on average 1,082 kcal/d) was 30% lower
than RDA. Main inclusion criteria were BMI (kg/iM2) (<21 ± 3) and low serum
albumin (32 ± 3.3 g/l). GPPE 2 caps tid or placebo were administered in
a randomised and double blind fashion. Patients were examined at D15,
D30, D60, D90 for dietary intakes, anthropometric and biochemical assess-
ment.

Results: At inclusion, the two groups were similar for age, sex, BMI, albumin
and other biological variables. Evolution of caloric intakes and body weight
were not different between the two groups. Conversely, serum prealbumin
level at D90 was higher in the GPPE group compared to placebo (0.23 ± 0.06
g/l vs 0.19 ± 0.06 g/l respectively; p < 0.05). In addition, there was a trend in
favour of the GPPE for retinol binding protein (0.043 ± 0.0013 g/l vs 0.038 i
0.011 g/1 respectively; p = 0.09).

Conclusion: These data suggest that the administration of pancreatic ex-
tracts may improve several nutritional parameters in undernurished elderly
subjects. Further studies are needed to confirm these results on a large scale.

1006 I Impact of Continuing Alcohol Addiction on the
Results of Resective Surgery for Chronic Pancreatitis

B. Chareton, M. Foglia, 0. Gerard, C. Stasik, G. Spiliopoulos, J.P. Campion,
B. Launois. Department of Digestive Surgery and Transplant Unit, CHR
Pontchaillou, Rue Henri Le Guilloux, 35033 Rennes, France

Materials and methods: Between 1972 and 1991, 149 patients underwent
resective surgery for chronic pancreatitis. Surgical procedures included 87
pancreaticoduodenectomies and 62 distal splenopancreatectomies. Excluded
from the study were 5 patients lost to follow-up and 10 patients having died in
the post-operative period.

Results: 46 patients had continuing alcohol addiction (OH+) and 88 patients
had been weaned for alcohol (OH-). Post-operative comfort was poor in 3.5%
of OH- versus 30.4% of OH+ patients, medium in 26.7% of OH- patients
versus 30.4% of OH+ patients and good in 69.8% of OH- versus 39.2% of
OH+ patients. Pain was present in 8% of OH- versus 57% of OH+ patients.
Body weight was stable or increased in 100% of OH- versus 47% of OH+
patients. 53% of OH+ patients experienced weight loss. Retum to normal
activity was 85% in OH- versus 50% in OH+ patients. 5, 10 and 20 year
survival for OH- and OH+ patients was 90% vs 75%, 85% vs 60% and 70%
vs 30% respectively. Following pancreaticoduodenectomy, 5, 10 and 20 year
survival for OH- and OH+ patients was 95% vs 70%, 90% vs 50% and 60%
vs 50% respectively. Following distal splenopancreatectomy 5, 10 and 20 year
survival for OH- and OH+ patients was 90% vs 90%, 70% vs 70% and 70%
vs 15% respectively. Late deaths occurred in 21 of 46 patients in the OH+
group: 5 oropharyngeal/cesophageal tumors, 2 cardiovascular conditions, 9
acute alcohol realted complications, 5 "otherC causes. Late deaths occurred
in 17 OH- patients, 5 oropharyngeaVoesophageal tumors, 6 cardiovascular
conditions, 9 acute alcohol related complications, 6 "othern causes.
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Conclusions: The best results of pancreatic resection for chronic pancreatitis
are obtained in those patients who can be weaned from alcohol. Comfort, return
to normal activities and survival are improved.

1007 Resection in Chronic Pancreatitis. A Retrospective
Study with 154 Patients with Special Reference to 20
Years and 10 Years Survival

B. Chareton, M. Foglia, 0. G6rard, C. Stasik, G. Spiliopoulos, J.R Campion,
B. Launois. Department of Digestive Surgery, CHR Pontchaillou, Rue Henri
Le Guilloux, 35033 Rennes, France

We retrospectively studied results in 154 patients who underwent pancreatic
resection. Methods: Between September 1972 and December 1994, we per-
formed 87 cephalic pancreatoduodenectomy (30 with pylorus conservation),
62 splenopancreatectomy (SPC) and 4 total pancreatectomy for chronic pan-
creatitis. Patients with simultaneous neoplasia at histological control were not
included. Mean age was 44 years (range 20-70 years). The most common
reason for a resection was intreatable pain often associated with jaundice,
duodenal compression, segmental portal hypertension, suspicion of pancre-
atic neoplasia. 140 (90%) patients were male. Chronic ethylism was the most
commun aetiology. We could establish a score confort based on pain, diabetes,
diarrhea and weight increase in 60% of patients. Median follow up was 10
years. Cause of death was determined in all patients. Results: Penoperative
mortality was 4.5% in Whipple procedure, 9.6% in splenopancreatectomy and
50% in total pancreatectomy. Survival after duodenopancreatectomy at 10 and
20 years was 72 and 54%. Survival after splenopancreatectomy at 10 and
20 years was 68 and 38%. In both group 20 years survival was significantly
higher among patients who stop alcool intake (62 vs 52% for Whipple and
72 vs 16% for SPC). Low confort score was clearly associated with alcool
intake after pancreatic resection. Among patients who underwent Whipple
operation confort score was higher with pylorus conservation than in patients
without pylorus conservation but this difference deasappeared when patients
who didn't stop alcool consumption were excluded. None of the patients in
whom we carried out Whipple operation needed another surgical procedure
for pancreatic pathology while 9% of the patients splenopancreatectomy group
were operated again. ENT neoplasia (10 cases) and cardiovascular accident
(8 cases) were the major causes of long term mortality. Conclusion: However
pancreatoduodenectomy in chronic pancreatitis seems an heavy procedure
its operative morbidity and mortality are low. A good and long term confort is
obtained in most of the patients. As for any ethylic patient screening for ENT
neoplasia should be the rule ...

11008 The Risk of Occurrence of Diabetes Mellitus is
Influenced by the Type of Elective Pancreatic Surgery
in Patients with Chronic Pancreatitis

D. Malka, R Hammel, R L6vy, A. Sauvanet, J. Beighiti, R Ruszniewski,
R Bemades. F6ddration M6dico-Chirurgicale d'H6pato-Gastro-Entdrologie,
H6pital Beaujon, Clichy, France

Whether elective pancreatic surgery (EPS) in patients with chronic pancreatitis
(CP) influences the occurrence of diabetes mellitus is unclear.
Aim: to assess if patients with CP who underwent EPS had an increased

nsk of diabetes as compared to those who did not.
Methods: 482 patients with CP (men: 85.3%; alcoholics: 84.6%) followed

8.0 years (1-32) were studied. Among them, 222 who underwent EPS were
compared to 224 who did not. Thirty-six patients who underwent a non-elective
pancreatic surgery were excluded.

Results: prevalence of diabetes was of 40.7% (insulin-dependent: 19.9%)
in the whole group of 446 patients and increased with time of follow-up [48.4%
(26.8%) and 60.1% (37.2%) after5 and 10 years, respectively]. The actuarial
rate of diabetes: a) was not influenced by EPS (35.6% vs 43.3% at 15 years);
b) was higher in patients who underwent pancreatic resection [n = 95 (distal
pancreatectomy: n = 56)] than in those treated by derivation (n = 126) [51.8%
(distal pancreatectomy: 64.3%) vs 37.4% at 15 years, p <0.01 (p <0.001)]
and in those not operated on (p <0.05); c) was lower in patients treated by
pancreatic drainage (n = 42) than in those not operated on (20.9% vs 32.8%
at 10 years, p <0.02).

Conclusions: distal pancreatectomy is the only procedure of EPS which
increases the risk of diabetes in patients with CP. By contrast, pancreatic
drainage seems to delay the onset of diabetes.

11009| Spatial Blood Flow Distribution in the Normal and
Chronically Inflamed Human Pancreas

M.K. Schillina, C. Redaelli, P. Reber, H. Friess, M.W. Buchier. Dept. Visceral
and Transplantation Surgery, Univ. Beme, Switzerland
Inexperimental models many pancreatic diseases namely acute and chronic
pancreatitis are accompanied by, caused or aggravated by microcirculatory
changes. In this study we assessed blood flow as well as the flow curve
pattem in the pancreas of patients undergoing laparotomy for non pancreatic
diseases as well as patients undergoing pancreatic head resection for chronic
pancreatitis by laser doppler flowmetry (LDF). Methods: In 13 patients under-
going laparotomy, EBF was assessed by LDF on the normal pancreas as well
as in 9 patients with chronic pancreatitis. Blood flow was recorded for at least

30 seconds after a stable signal was obtained. Post sampling data processing
included calculation of systolic and mean blood flow and pulse curve analysis
with pulsatile index and integral under the curve calculations. Results: Results
(for the normal pancreas) in perfusion units (upper row: systolic/diastolic flow,
middle row: mean flow ± SD, lower row: pulsatile index).

Discussion: A typical spatial distribution of pancreatic blood flow was found,
correlating with the anatomical vascular supply and lowest flow over the
mesenteric vein, the water shed area between pancreaticoduodenal supfinf
and splenic arterial blood supply. Furthermore blood flow and blood flow
pattem was significantly decreased in chronic pancreatitis, most pronounced
in the pancreatic head.

11011 Transforming Growth Factor Beta Mediates Both
Fibrogenesis and Hyperglycemia in Patients with
Chronic Pancreatitis

P. Fogar, A. Floreani 1, D. Basso, C. Pasquali 2, M. De Paoli, C. Sperti2,
M.G. Piva, A. Melis 1, M. Plebani. Dipartimenti di Medicina di Laboratorno,
Universita' degli Studi di Padova, Italy; 1 Gastroenterologia, Universita' degli
Studi di Padova, Italy; 2 Semeiotica Chirurgica, Universita' degli Studi di
Padova, Italy

Transforming growth factor beta (TGFb) has suggested to mediate liver fibrosis
which can be monitored by the serum determination of the N-terminal peptide
of type Ill procollagen (PIIIP) and laminin. Fibrogenesis is also an important
phenomenon found in patients with chronic pancreatitis (CP), for which no
data are available on TGFb or PIIIP and laminin pattems. The aims of our
study were to compare the serum pattems of PIIIP, laminin and TGFb in
patients with LC and CP and to verify is there were any correlation between
these indices. We studied 81 subjects; 20 were controls (CS), 23 patients had
CP, 17 viral cirrhosis (VC), 11 alcoholic cirrhosis (AC) and 10 primary biliary
cirrhosis (PBC). In the sera of all subjects we measured PIIIP and laminin
(IRMA and RIA assays, CIS-France) and TGFb (ELISA, Boehringer Mannheim,
Germany). PIIIP and laminin increased in VC and AC in comparison with CS,
CP and PBC (Anova one-way: F = 8.86, p <0.001 and F = 11.57, p <0.001
respectively). In CP high levels of PIIIP and laminin were found in 7/23 and
5/23 patients. TGFb significantly decreased in patients with VC (45 + 3 ng/mL,
mean +SEM), AC (54 +9) ascompared to CS (101 +6) (F= 11.29, p <0.001).
High levels of TGFb were found in 6/23 patients with CP. In patients with CP,
PIIIP varied independently from laminin (r = 0.358, p: ns), but correlated with
TGFb (r = 0.481, p < 0.05). On the contrary in LC patients PIIIP and laminin
varied consensually (r = 0.709, p <0.001) and the variations of PIIIP were
inversely correlated with those of TGFb (r = -0.374, p < 0.05). In CP, a
reduced exocrine function (PABA test) was associated with an increment of
laminin values (r = -0.519, p <0.05). Fasting serum glucose was correlated
with TGFb (r = 0.884, p <0.001), while HbAlc was correlated with C-peptide
values (r = -0.570, p < 0.01). 18 patients with CP were followed up for a
median period of 7.5 yrs (4-12 yrs range). TGFb significantly decreased during
follow-up (Student's t test: t = 3.09, p <0.01). A trend towards a decrement
was found also for PIIIP. Conclusions: 1. biochemical markers of liver fibrosis
can be considered of limited value in assessing pancreatic fibrosis; 2. in LC,
the existence of a feed-back regulation of TGFb mediated by the fibrogenetic
process may be hypothesized; 3. this feed-back does not seem to be present
in CP, where TGFb seems to be involved in favouring fibrosis on the one hand
and the development of hyperglycemia on the other; 4. pancreatic fibrotic
phenomena, more marked when exocrine function is severly impaired, seem
to go towards quiescence in long term follow-up.

11012 Is the Pancreas Able to Adapt to Repeated
Caerulein-lnduced Pancreatitis?

Z. Warzecha, A. Dembinski, P. Ceranowicz, J. Jaworek, J. Bilski,
S.J. Konturek. Institute of Physiology, Collegium Medicum of Jagiellonian
University, Krakow, Poland
Acute pancreatitis with tissue damage and acinar cells loss is followed by
recovery. We studied biochemical, histological and functional regeneration
of pancreatic tissue after repeated caerulein-induced pancreatitis. Caerulein-
induced pancreatitis was evoked in rats by s.c. infusion of cerulein (10,tg/kg/h)
for 5 h. After infusion, rats were divided into three groups. First group was
infused with caerulein one time, in the second group infusion of caerulein
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was repeated 10 days later. The third group was infused with caerulein 3rd
time 10 days after the 2nd infusion. Rats were sacrificed at time sequence
of 0, 12, 24, 48, 72 hours and at 5th, and 10th day after last infusion.
Pancreatic blood flow was measured using laser Doppler flowmeter. Plasma
and pancreatic amylase, pancreatic weight, RNA and DNA contents, and
histological changes were determined. We found that DNA and RNA con-
tent, as well, as histological changes in 1st group were showing progress of
regeneration after 3 days. Regeneration after caerulein induced-pancreatitis
was almost completed within 10 days and amylase content in the tissue and
plasma amylase level retumed close to normal values. Repeated infusion
of cerulein caused significantly less pronounced destruction of the pancre-
atic tissue however regeneration occurred progressively later then after 1st
or 2nd infusion. Tissue repair after 2nd infusion started after 5 days while
that after 3rd infusion after 10 days. Pancreatic blood flow dropped after
first induction of pancreatitis by 50% of control. Repeated acute pancreatitis
was accompanied by lower and shorter decrease in pancreatic blood flow.
Conclusion: Our results indicate that the pancreas is able to adapt to re-
peated induction of pancreatitis what is manifested by cumulative reduction of
pancreatic damage. This effect is correlated with reduced significantly when
compared to initial value and this effect is connected with the preservation of
pancreatic blood flow.

1013 Studies of Exocrine Pancreatic Function in Patients
with Sjogren's Syndrome

Y. Ito, T. Ishizuka, M. Yamamoto, K. Yasuda. Department of Intemal
Medicine, Matsunami General Hospital, Gifu University, Gifu Japan
Sjogren's syndrome (SJS) is a chronic, slowly progressive autoimmune dis-
ease, involving principally the salivary and lachrymal glands and occasionally
other exocrine glands such as the gastrointestinal and pancreatic glands. The
special aim of this study was to elucidate the relation between salivary or
lachrymal gland destruction and diminished exocrine pancreatic function in
SJS. We studied the exocrine pancreatic function in 25 consecutive patients (2
M/23 F, age 55.6 ± 2.2 yrs, M ± SE) with SJS (15 primary SJS/10 secondary
SJS). All of the patients had xerostomia and dry eyes. Diagnostic evaluation
of the salivary and lachrymal glands hyposecretion included sialography (n
= 18) and Schirmer's test (using a mean value of the both sides) (n = 24).
The bentiromide test (n = 24) and secretin test (100 U, iv) (n = 9) were
performed to assess exocrine pancreatic function. To evaluate the endocrine
pancreatic function in SJS, a standard oral 75 gGTT was also performed
in 15 of the patients. Furthermore, endoscopic retrograde pancreatography
(ERP) (n = 17) was performed to obtain the pancreatic ductal images. ERP
findings were classified by using the criteria of Kasugai. Epigastric pain was
complained in 14 patients. None of the patients had liver cirrhosis, chronic
renal failure and alcoholism. The value of Schirmer's test was then related to
the results of bentiromide test and secretin test. The bentiromide test showed
abnormality in 13 of 24 patients (54%). In the secretin test, 4 of 9 patients
(44%) were abnormal and the maximal bicarbonate concentration (MBC) was
low in 2 patients. One showed markedly decreased 3 factors (MBC, volume
output and amylase output). According to the WHO criteria, 2 of 15 patients
were diagnosed having diabetes, 3 showed impaired glucose tolerance and
the rest were normal. As to the ERP findings, 8 of 17 patients showed min-
imal pancreatitis, 7 moderate pancreatitis, 1 advanced pancreatitis and the
rest was normal. Sixteen patients were diagnosed as chronic pancreatitis (8
definite/8 probable). A significantly positive correlation between the MBC in
secretin test and the value of Schirmer's test was found (n = 9, p < 0.01).
In chronic pancreatitis, a good correlation between the results of bentiromide
test and the value of Schirmer's test was also demonstrated (n = 15, p
< 0.05). The value of bentiromide test in the severe change of sialogram
was significantly lower than that in the slight change of sialogram (p <0.05).
High incidence of exocrine pancreatic dysfunction was found in SJS. The
exocrine pancreatic damage in SJS may be caused by an autoimmune mech-
anism via the common antigen between the salivary or lachrymal gland and
the pancreatic gland.

1014 Detection of Macroamylase in Serum by a Rapid Assay
M.Ventrucci, G.M. Ubalducci, A. Cipolla, E. Pollini, R. Moratti, G.V. Meizi
d'Eril, E. Roda. Dept of Gastroenterology, University of Bologna, Italy; IRCCS
S. Matteo, University of Pavia-Italy
Simple procedures are currently available for the determination of amylase
isoenzymes in serum which are based on the specific inhibition of salivary
isoamylase. Unfortunately, they are not able to detect macroamylasemia and
in the majority of these cases they erroneously indicate an increase of pancre-

atic isoenzyme. In 1982 a new test was described which readily distinguishes
macroamylase by means of a PEG precipitation technique. In the present
study we combined this technique with a widely used automated assay for
amylase and isoamylase determination in order to establish the clinical utility of
this combination. Methods. We studied 18 sera previously found positive and
61 negative for macroamylase using gel filtration chromatography (Sephadex
G-100); of the latter, 32 had normal and 29 elevated amylase activity. To-
tal amylase concentration was estimated using a colorimetric method (Amyl,
Boehringer Mannheim). Pancreatic isoamylase was determined after inhibi-
tion of the salivary fraction by two monoclonal antibodies (P-Amyl, Boehringer
Mannheim). The precipitation of macroamylase was obtained by adding PEG

6000 followed by incubation at 370C for 10 min. Results. Sera positive for
macroamylase showed precipitation of at least 71% of the amylase activity
(89.6% ± 7.2, mean ± SD), while sera without macroamylase exhibited a
maximum of 61% precipitated amylase activity (27.8% ± 15.2). No significant
difference in precipitation rates was found between sera with normal (25.4%
± 15.5) and those with elevated amylase levels (30.3% ± 14.7). Eleven of
the 18 sera with macroamylase and 15 of the 61 without macroamylase were
also tested with a precipitation technique using another chromogenic method
for amylase assay (Phadebas, Pharmacia); the results were similar to those
obtained using the automated method. All the sera but one with macroamylase
showed an elevation in pancreatic isoamylase using the immunoinhibition test;
this isoenzyme was found to be the prevalent fraction (> 50% of the total
amylase activity) in 11 of these sera. Conclusion. The results demonstrate that
PEG precipitation procedure is a simple and reliable technique for quick detec-
tion of macroamylase. This test can be easily applied to automated assays for
amylase and should be carried out whenever dealing with hyperamylasemia
of unclear origin.

101 Pancreatic Secretion and Gastrin Release in
Response to Intraduodenal Ammonia

J. Bilski, J. Jaworek, A. Dembinski, Z. Warzecha, M. Cieszkowski,
W. Bielanski, S.J. Konturek. Institute of Physiology, Collegium Medicum,
Jagiellonian University, Krak6w, Poland
Recent studies have suggested that Helicobacter pylori caused persistent
elevations in the ammonia content in stomach leading to the development of
G-cell hyperfunction and enhanced level of plasma gastnn. In patients with
Helicobacter pylori infection, interdigestive pancreatic enzyme secretion was
increased. The aim of this study was to evaluate the effect of ammonia on
plasma gastnn and exocrine pancreatic secretion in conscious dogs equipped
with pancreatic fistulas and in vitro on secretory activity of isolated pancreatic
acini. Ammonia given intraduodenally (0.5, 1.0, 2.0, 4.0, 8.0 mMWL) resulted
in increased pancreatic protein output, reaching respectively 9%, 10%, 19%,
16% and 17% of caerulein maximum and in a strong increase in gastnn plasma
level. Ammonia (8 mMWL, i.d.) given during intravenous infusion of secretin
(50 pmol/kg-h) and cholecystokinin (50 pmol/kg-h) reduced the protein and
bicarbonate output by 37% and 35% respectively, as compared to control
response obtained with thoses peptides alone. When pancreatic secretion
was stimulated by ordinary feeding the same load of ammonia decreased the
protein and bicarbonate responses by 47% and 78% respectively and has
no significant effect on plasma gastnn. In isolated pancreatic acini, increasing
concentrations of ammonia (10-7 M-10-4 M) produced a dose-dependent
stimulation of amylase release reaching about 45% of caerulein induced
maximum. When ammonia was given together with submaximal dose of
caerulein (10-12 M) enzyme secretion was reduced by 30%. Conclusions: 1.
ammonia affects pancreatic enzyme secretion; 2. Rise in gastnn plasma level
may be responsible for stimulation of basal pancreatic secretion in conscious
animals. 3. Effects of ammonia on pancreatic secretion may be mediated in
part by its direct action on pancreatic acini.

11016 Effect of Dose Escalation of Pancreatic Enzymes on
Steatorrhoea in Patients with Pancreatic Insufficiency

J. Vecht, A. Masclee, H. Gielkens, H. Heyerman 1, C. Lamers. Dept. of
Gastroenterology, University Hospital Leiden, The Netherlands; 1 Dept. of
Pulmonology, Leyenburg Hospital, The Hague, The Netherlands
In patients with cystic fibrosis increasing the dose of pancreatic enzymes
will further and significantly reduce steatorrhoea. However, it is not known
whether this is also true for patients with pancreatic insufficiency due to
chronic pancreatitis. Therefore we have studied the effect of two different
regimens of pancreatic enzyme suppletion (Pancreasec, lipase 3 x 10,000 U
daily versus lipase 3 x 20,0000 U daily) each dose for 2 weeks combined with
omeprazol 40 mg/day, in a double blind, randomized cross-over study. Results
were compared with those obtained during control period. Sixteen patients
(13 male, 3 female; age 22-75 yr) with chronic pancreatitis (alcoholic n = 9;
idiopathic n = 7) and exocrine insufficiency (fecal fat > 10 g/24 h) participated
in the study. Food intake, fecal parameters (weight, fat, stool frequency) were
measured and subjective abdominal symptoms were scored.

Results:

Fecal fat
(g/24 h)

Fecal weight
(g/24 h)

Fat absorption
(%)

Control 36± 7 400± 70 49±14
3 x 10,000 lipase 18± 5* 260±40 75± 5*
3 x 20,000 lipase 18± 7* 290+ 50 75± 6*

*p < 0.05 versus control

Enzyme suppletion significantly (p < 0.05) reduced abdominal symptoms:
pain score from 3.2 ± 0.6 (control) to 1.3 ± 0.4 and 1.3 ± 0.4 during low
and high doses lipase respectively. General well being increased significantly
from 4.8 ± 0.4 (control) to 6.1 ± 0.4 and 6.2 ± 0.4 during low and high doses
lipase.

It is concluded that dose escalation from 30,000 U to 60,000 U lipase daily
does not further improve fat absorption or abdominal symptoms in patients
with pancreatic insufficiency due to chronic pancreatitis.
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1017 ] Non-Alcoholic Chronic Calcifying Pancreatitis
(NA-CCP): Is It Less Severe than Alcoholic CCP?

R. Dani, C.E.D. Nogueira, A. Cardoso Jr., A.M.S. Reis. Santa Casa de
Miseric6rdia, Belo Horizonte, Brazil

Non-alcoholic chronic calcifying pancreatitis (NA-CCP) represents in our ex-
perience 11% of chronic calcifying pancreatitis (CCP) cases. Some authors
claim that NA-CCP have a more benign course than alcoholic CCP (ACCP).
The aim of this study is to report on the behavior of NA-CCP as observed
in our service. Material. From 1963 to 1996 we have cared for 528 cases of
CCP: 473 (89%) were alcoholics, 42 (8%) idiopathic, 10 (1.9%) nutritional,
and 3 (0.6%) were cases of hereditary CCP. The mean age of the 55 cases of
NA-CCP at the moment of the diagnosis was 26 + 17.3 years (range 1-75),
with 34 males (61.8%) and 21 females (36.2%), from which 32 were white
(58.2%), 19 (34.5%) colored and 4 (7.3%) negroes. Pancreatic calcifications
were noticed in 39 cases (70.9%). Age at the beginning of the symptoms was
20.8 18.1 years (range 1-74). The main symptoms were weight loss in 49
patients (89%), pain in 38 (69%), diabetes in in 18 (33%), obstructive jaundice
in 14 (26%), steatorrhea in 14 (26%), cysts and pseudocysts in 7 (13%), and
other pancreatitis complications in 17 cases (31%). Surgery was undertaken
in 28 cases at patients' mean age of 32.3 + 18.5 years (range 1-75). The
main indications were clinically uncontrollable pain in 12 cases (43%) and pain
associated to pancreatitis complications in 16 patients (29%). Nine patients
were reoperated upon (16%) due to recurrence of pain (4 cases) or pain plus
pancreatitis complications (5 cases). Results. From the 28 initially operated
on patients 12 are dead (57%), with a mean survival of 15 months. The other
9 cases were doing well (mean follow-up of 12 years). Pancreatic carcinoma
(PC) was diagnosed in 7 patients with idiopathic CCP* (17%) and in 1.7% of
ACCP cases. Conclusion. NACCP is a severe disease, showing morbidity and
mortality comparable to ACCR

All deceased.

1018 Portal Venous Obstruction In Chronic Pancreatitis. A
Prospective Longitudinal Study of a Medical-Surgical
Series of 482 Patients

L. Sosa Valencia, R Hammel, J. Belghiti, R Ruszniewski, R Bemades.
F6deration Medico-Chirurgicale d'Hepato-Gastroent6rologie, Hopital
Beaujon, 92118 Clichy Cedex, France

Aim of the study: a prospective search for portal venous obstruction (PVO) in
a medical-surgical series of 482 patients with chronic pancreatitis who were
followed up a mean time of 6.6 years. Patients (pts) and methods: PVO
was systematically searched for using abdominal ultrasound and CT scan,

and then confirmed by endoscopic ultrasound, echodoppler or angiography.
Patients with cirrhosis were excluded. Results: PVO was found in 19 patients
(4%). Only 4 patients were symptomatic and presented with fever. Obstruction
involved the portal vein alone in 7 patients, the portal vein and the splenic
vein in 3, the portal vein and the mesenteric vein in 3 and the portal vein
and the spleno-mesenteric axis in 6. The total prevalence of PVO alone
or in combination with other veins was 1.5% (7/482) and 2.5% (12/482)
respectively. Acute pancreatitis and pseudocysts were the probable cause of
PVO in 84% of cases. Three patients had chronic non calcifying pancreatitis
and 2 had duodenal cystic dystrophy. Esophageal varices were found in five
patients (grade n = 4, grade Ill n = 1) occuring 6 months to 11 years after
PVO diagnosis. No gastric varices were diagnosed. At the end of analysis,
16 patients had portal cavemoma, demonstrated by computed tomography
and abdominal ultrasound in all cases and by endoscopic ultrasound in 11
patients. Liver biopsies were performed in 6 cases and reported 3 steatosis
and cholestasis and 3 fibrosis. Liver dystrophy was shown in 10 patients,
half of them with right lobe atrophy. Only one patient was operated on due
to severe gastrointestinal hemorrhage from colic variceal bleeding and died,
11 were operated on for causes not related to PVO, four of then more

than once (distal splenopancreatectomy n =4, cephalic pancreatectomy n =1,
cystogastroenteroanastomosis n =3, enteral bypass n =4, and surgical shunts
n = 2). Eighteen patients have been followed after PVO diagnosis, without
bleeding. Only chronic pancreatitis and post-operated related complications
were observed. Conclusions: PVO prevalence is 4% in this series, the risk
of digestive variceal bleeding is very low and surgical treatment of portal
hypertension is not indicated.
Key words: chronic pancreatitis, portal vein obstruction, digestive bleeding.

1019 Helicobacter Pylori Infection in Patients with Chronic
Pancreatitis and Duodenal Ulcer

T. Niemann, N. Thorsgaard. Medical Department, Heming Central Hospital,
Denmark

Purpose:The prevalence of duodenal ulcer (d.u.) is increased in ptt. with chronic
pancreatitis (c.p.). Previous investigations including measurement of the pH in
the upper gastrointestinal tract have not yielded a convincing explanation. Ptt.
with d.u. without c.p. are mostly infected with Helicobacter pylori (H.p.), and the
prevalence of lgG antibodies (IgG) against H.p. is> 90%.

Methods: H.p. lgG was measured retrospectively in all ptt. who had their
exocrine pancreas function investigated with a Lundh meal test in the period
1988-95, and in a control group with d.u. in whom H.p. were not eradicated.
The Lundh meal test was done 68 ptt.. In 35 of them the final diagnosis

was c.p., and 9 of these have had d.u. (26%). In none of these 9 ptt. H.p.
were eradicated. In the remaining 33 ptt. the final diagnosis was non organic
dyspepsia. A control group of 21 ptt. with d.u. was included.

Results:

Dyspepsia c.p d.u
d.u. +

Hp+ 9 6 6 18
Hp- 24 20 3 3

Total 33 26 9 21

Conclusion: Patients with c.p. have an increased prevalence of d.u. com-
paired to a group with non organic dyspepsia. The H.p. IgG prevalence in ptt.
with c.p. and d.u. was increased compaired to the group with c.p. and no ulcer
(p = 0.05), but not as high as in the d.u. control group (n.s.). The H.p. lgG
level in the group with c.p. but not d.u. was almost identical to the background
population. Helicobacter pylori infection contributes, but may not be the only
cause of duodenal ulcer in patients with chronic pancreatitis.

11020 I Postprandial Release of Glucagon-Like Peptide-1
(GLP-1) with and without Pancreatic Enzyme
Substitution in Pancreatic Insufficiency

S. Larsen, E.K. Philipsen, J.J. Hoist. Department of Gastroenterology F,
Glostrup Hospital; Department of Medical Physiology, Panum Institute,
University of Copenhagen, Denmark

Secretion of glucagon-like peptide 1 (GLP-1), a gastrointestinal hormone with
insulinotropic action and inhibitory action on gastrointestinal secretion and
motility is stimulated by ingestion of a meal. Both metabolizable and non me-
tabolizable sugars may stimulate secretion, but it is unknown how pancreatic
enzyme substitution affects GLP-1 release in pancreatic insufficiency.

Methods. Eight patients with pancreatic insufficiency (meal-stimulated in-
traduodenal lipase and amylase < 5% of normal mean concentrations) in-
gested a mixed meal containing 2100 kJ with 50 g carbohydrate. Each
participant were studied twice at random without or with pancreatic enzyme
substitution (50 KU lipase and 45 KU amylase). Plasma GLP-1 (7-36) deter-
mined by RIA, C-peptide (ELISA) and blood glucose were measured over 300
min.

Results. (Means ± SE). No significant differences were found in meal
stimulated blood glucose, C-peptide and GLP-1 responses (area under curve)
with and without pancreatic enzyme supplementation. Peak GLP-1 levels
were observed after 146 ± 37 min and 73 ± 21 min with and without enzyme
supplementation, respectively (not significant). Peak glucose was observed
after 69 ± 12 min and 68 ± 9 min and C-peptide after 116 ± 9 min and 1122
11 min with and without enzyme supplementation, respectively.

Area under curve Meal without enzyme Meal with enzyme
Oto300min.
Glucose (mmol.min/l) 1914 i140 1888 ± 122
C-peptide (nmol.min/l) 264 ± 47 260 (48)
GLP-1 (pmol.min/l) 4834 ± 653 5727(648)
Means ± SE, no significant difference on any data

Conclusions. In pancreatic insufficiency secondary to chronic pancreatitis
meal stimulated GLP-1 release is preserved and not influenced to a greater
extent by enzyme supplementation. Thus, nutritional absorptive processes
may be of minor importance for GLP-1 secretion, which seems primary
stimulated by the presence of nutrients in the gut lumen.

110211 NBT-PABA Pancreatic Function Test Using a Novel
Dual Isotope Technique and Gas
Chromatography-Mass Spectrometry

B. Larsen, S. Ekelund, L. J0rgensen, A. Bremmelgaard, N.T. Pedersen.
Department of Clinical Chemistry, Aalborg Hospital, Aalborg; Department of
Medicine, Heming Hospital, Denmark

We present a tubeless test of exocrine pancreatic function based on a new dual
isotope technique using NBT-PABA (N-benzoyl-tyrosyl-p-aminobenzoicacid)
as substrate for intestinal chymotrypsin activity and the stable isotope 13CO
PABA (p-aminobenzoic acid) as pharmacokinetic marker.
We have developed a gas chromatography-mass spectrometry (GC-MS)

method for analysis of PABA and 13C-PABA in serum. Ten healthy volunteers
and 10 patients with exocrine pancreatic insufficiency were orally administrated
500 mg NBT-PABA and 50 mg 13C-PABA together with a standard meal after
an ovemight fast. The test doses corresponded to 1.103 mmol PABA and
0.349 mmol 13C-PABA. Blood samples were drawn at specified intervals.
Serum concentrations of PABA and 13C-PABA were measured and the ratio
of PABA to 13C-PABA was calculated.
The analytical procedure showed good precision with a CV% 5.3 for the

ratio. Best separation between the two groups was found 1.5 hour after
administration of the test mixture. The average ratios were 2.64 ± 0.15
(mean ± SEM) and 1.26 ± 0.22, respectively. The cut off limit of normal was
calculated to 1.72 (mean - 2SD), giving sensitivity 0.90 and specificity 1.00
in this material.

Introducing a stable isotope and GC-MS in the NBT-PABA test, allows a
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