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during f-u (P = 0.04); 8% in F2 present from entry and 0% in those developed
during f-u (P = ns). The figures for late (>6 mths) VB were 67% for F3 from
entry and 70% for F3 during FU (P = ns), 50% for F2 at entry and 34% for
F2 during f-u (P = ns). Conclusions. (1) By univariate analysis VS seems to be
the most important variable in predicting the first VB. (2) Different treatment
strategies should be used for F2 and F3 varices. (3) Regular endoscopic f-u
is needed to improve the prediction criteria for the first VB.

Cumulative % of bleeding at 6 mths intervals

6 mths p 12 mths p 18mths p 24mths p

Variceal size
Fl 13% 0.00005 9% 0.00005 7% 0.00005 4% 0.01
F2 50% 0.00005 53% 0.00005 47% 0.00005 32% 0.01
F3 84% 0.00005 60% 0.00005 63% 0.00005 61% 0.01

CRS
- 28% 0.00005 29% 0.00005 27% 0.0005 11% 0.003
+ 65% 0.00005 46% 0.00005 55% 0.0005 49% 0.003
++/+++ 81% 0.00005 92% 0.00005 50% 0.0005 60% 0.003

Nutrition
Normal 28% 0.005 26% 0.03 22% 0.05 15% 0.02
Poor 44% 0.005 48% 0.03 46% 0.05 37% 0.02

Ascites
Absent 28% 0.0003 24% 0.0003 25% 0.02 20% 0.04
Present 51% 0.0003 63% 0.0003 55% 0.02 43% 0.04

1660 I Non-Shunt Surgery for Bleeding Varices. 12
Years Experience

Ahmed Sultan, Nabih El-Ghawalby, Omar Fathy, Mohamed Abdel Wahab,
Mohsen El-Barbary, Nabil Gad El-Hak, Gamal El-Ebiedy, Farouk Ezzat.
Gastroenterology Center, Mansoura, Egypt

During the period from 1979 to 1991, 596 case of splenectomy and devascu-
larisation were done electively for portal hypertension patients with history of
moderate, massive or repeated attacks of haematemesis and or melena (elec-
tive group). 41 case of the same procedure were done for patients with acute
variceal hemorrhage which failed to be controlled with emergency sclerother-
apy (emergency group). All patients were Child A & B. The mean age of the
patients was 34.8 ± 10.5. Male to female ratio was 9:1. Complete liver func-
tions, kidney functions, complete blood picture and upper gastro intestinal
endoscopy were done for all patients. Needle liver biopsy was done for 554
patients from the elective group. The pathology was schistosomal in 36.8%,
mixed schistosomal and cirrhosis in 33.4% and non-schistosomal in 29.8%.
The operation was done by the technique of Hassab (1962). Splenectomy
& devascularisation gives immediate control of bleeding in 92.7% of emer-
gency group. Hospital Mortality was 3.18% 8 2.2% in both groups respec-
tively. All patients were followed up for 50 ± 31 month. Recurrent rebleeding
was 15.3% & 17% in both groups respectively. Encephalopathy developed
in 2.5% in both groups. Late mortality was 8.55% & 9.7% in both groups
respectively. We concluded that splenectomy & devascularisation was able
to control bleeding both in emergency and elective cases with acceptable
recurrence rate of rebleeding and low rate of encephalopathy.

1661 Portal Haemodynamic Response to a Very
Low-Dose Nitroglycerin in Cirrhosis

H. Terada, H. Kurokawa, T. Nagano, H. Komeichi, H. Tsutsui, M. Ohsuga, T.
Sekiyama, K. Satomura, Y. Katsuta, T. Aramaki. 1st Dept. Intern Med,
Nippon Medical School, Tokyo, Japan

A low dose of nitroglycerin (NTG) predominantly dilates the venous system.
Portal haemodynamic responses to a very low dose of NTG were studied
in patients with portal hypertension and cirrhosis, compared with those to
an usual dose of coronary heart disease. A 0.15 mg of NTG was sublingually
given to 10 patients (LDG) and a 0.3 mg to another 10 patients (UDG). Haemo-
dynamic measurements under the hepatic and right cardiac catheterization
were carried out before and 5 min after NTG administration. Wedged hepatic
venous pressure (WHVP) reduced after NTG by 8%; p < 0.01 in LDG, and
by 15%; p < 0.01 in UDG. Hepatic blood flow with ICG did not change in
both groups. In LDG, azygos blood flow (AZF) did not change in contrast to
a significant decrease by 11 %; p < 0.05 in UDG. Mean arterial pressure fell
by 4%; p < 0.05 in LDG and by 18%; p < 0.01 in UDG. Cardiac index did not
change in LDG, but it decreased by 12%; p < 0.05 in UDG. In LDG as well as
U DG, mean pulmonary arterial pressure and pulmonary capillary wedge pres-
sure significantly fell and the magnitude of these falls in both groups were
same. In UDG, a correlation between changes in WHVP and AZF (r = 0.7, p
< 0.05) was observed. This suggested that splanchnic vasoconstriction me-
diated by high-pressure, rather than low-pressure, baroreceptor reflex mainly
contributed to a decrease in portal venous blood flow, resulting in a WHVP
reduction. Whereas, a slight but significant fall of WHVP induced by a very
low dose of nitroglycerin might be due to venodilatation including hepatic
vascular bed.

11662 1 Bile Flow and Intestinal Transport in Chronic
Biliary Anastomoses

A.P Oettinger, M. Polivoda, G. Arlt, V Schumpelick. Joint Institute for
Surgical Research, Moscow, Aachen

Aim of the study: Disadvantages of Roux-Y biliary anastomoses are duodenal
bypass of bile and the lack of an endoscopic access to the biliary anastomo-
sis. Recently hepatico-jejuno-duodenal interposition (HJD-IP) has been prop-
agated to overcome these problems. The aim of our study was to investigate
the changes in bile flow in these procedures.

Methods: 15 cholecystectomized mongrel dogs were operated as fol-
lows: RY-BA using a 30 cm jejunal loop (n = 5), HJD-IP with a 15 cm jejunal
segment (n = 5), no additional procedure (control-group, n = 5). Four months
postoperatively all animals underwent a hepato-biliary scintigraphy using 99m
Tc Hepatobida* and a Picker Dyna-Camera-4

Regions of interest (ROI) were liver, bile ducts, anastomotic side of the
jejunal loop, distal part of the RY-loop, Treitz ligament, gastric antrum and
cecum.

Results: Hepatic uptake of the tracer, that means time of max. activity (Tm)
in the liver field was delayed in RY-BA (13.2 min) in comparison to the controls
(9.0 min). This delay was even more pronounced in HJD-IP (23.0 min, p <
0.05). Tm in the extrahepatic bile ducts showed a similar delay in RY-BA and
HJD-IP (40.0-42.8 min versus 20.0 min for the controls). Initial evacuation into
the loop (Ti) was also similar in both biliary anastomoses (33.2-33.5 min) but
maximum of activity (Tm) appeared in the proximal part of RY-BA more late
(71.2 min) than in the HJD-IP group (58.5 min). On the other hand percentage
of applicated activity in RY-BA loops (50.1 %) exceeded the value in the HJD-
IP loop (41.8%) indicating cumulation of bile in the RY-BA loop. Transport
through the Roux-Y loop lasted as long as bile flow from the HJD-IP loop
to Treitz ligament. Ti at the ileo-cecal region showed a similar delay in both
groups (123.4-127.0 min) compared with the controls (95.0 min). Bile reflux
into the gastric antrum was a regular phenomenon in HJD-IP but not in RY-BA
animals.

Conclusion: Consequences of chronic HJD-IP in dogs are a significant dis-
turbance of hepatic bile uptake and recurrent duodeno-gastric bile reflux. RY-
BA show a more normal liver function but a pronounced stasis of bile in the
Roux-Y loop. Chronic hepatic inflammation following HJD-IP and motility dis-
orders in the Roux-loop in RY-BA may be the underlying pathophysiological
mechanisms.

1663 The Mechanism of Pentagastrin Related
Inhibition of Small Bowel Bioelectric Activity -
An Experimental Study on the Rat

A.P Oettinger, K.G. Krishnan, G. ArIt, Ch. Toens, M. Polivoda. Joint Institute
for Surgical Research - Moscow/Aachen

It has been shown that large doses of Pentagastrin (PG), (0.06-0.10 mglkg
BW) brings about the inhibition of small bowel bioelectric activity (SBEA),
which is suspected to be caused by a decrease in blood flow due to vaso-
constriction. Our aim was to investigate the mechanism of action of PG and
the correlation of its effects with the 02 balance in the bowel, which can be
of value as an important prognostic sign in various surgical conditions of the
intestine, especially in small bowel transplantation.

Methods: The study was conducted in 15 murine small bowels in vivo
and in vitro. The latter in conditions of bowel perfusion in oxygenated (p02
= 450 mm Hg) and unoxygenated (p02 = 100 mm Hg) Krebs solution (KES)
at 37'C. Under Tiopental narcosis in 7 rats (control group) the native SBEA
and its reaction to intravenous PG administration (0.06 mg/kg BW) were reg-
istered with silver bipolar electrodes of the clip type. Then 5 cm of the central
ileum was isolated and placed in unoxygenated KES. The SBEA and the PG
effect were recorded. Afterwards the bowel was transferred to oxygenated
KES and the same procedure was repeated. 8 rats (test group) were satu-
rated with an antihypoxant substance (carotene like substance, 5 mg/kg BW)
by intraperitoneal administration 30 min prior to laparotomy and procedures
were repeated as mentioned above.

Results: In vivo the SBEA readily vanished to a straight line on PG ad-
ministration in the control group. This effect was absent in the test group.
In hypoxia in vitro the control group again showed a vanishing tendency of
the SBEA on PG, while the test group documented no change. In normoxia
in vitro the control group showed a decrease in the amplitude and the fre-
quency parameters of the SBEA on PG, but not to the extent of vanishing.
The test group, here, recorded an increase in the SBEA values on PG.

Conclusion: We conclude that the reaction of the SBEA to high doses of
PG is related to the direct action of PG on the smooth musculature and acti-
vation of the intramural neural elements through the decrease in the oxygen
uptake by the tissue. We suppose that a 'high-dose PG test' may serve as an
intraoperative test of the bowel in surgical interventions and transplantation.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.35.4_S

uppl.A
180 on 1 January 1994. D

ow
nloaded from

 

http://gut.bmj.com/


3rd UEGW Oslo 1994

Gastric Emptying of Solids in Patients with
Liver Cirrhosis

Ahmet Aydin, Hakan Yuceyar, Mustafa Kayalioglu, A. Murat Argon, Yucel
Batur, Kamil Kumanlioglu. Department of Gastroenterology, izmir, Turkiye;
Department of Nuclear Medicine of Ege University, izmir, Turkiye
In order to determine gastric emptying (GE) rate of solids, 15 patients with
liver cirrhosis (9 male and 6 female, mean age: 50.9 years) and 10 healthy
controls (6 male and 4 female, mean age: 48.8 years) were studied scinti-
graphically. All patients had esophageal varices.

After an overnight fast, all subjects ingested a technetium 99 m labeled
solid meal consisted of an egg and two slides of toasted white bread. Im-
mediately after ingestion of the meal, subjects were positioned supine under
the gamma camera and serial images were recorded continuously for 90 min-
utes. Half emptying time (t 1/2) and the percent emptying at the end of 90 min
study were calculated. Results of the patients and controls were compared
statistically using student's t test.

GE at 90 min. was 44.9 ± 27.6% in cirrhotic patients and 60.7 ± 8.2% in
control cases (p > 0.05). t 1/2 was found 129.8 ± 81.9 min and 69.3 ± 12.5
min in cirrhotics and controls, respectively (p ± 0.05).

These findings show that GE rate of solids may be delayed in cirrhotic
patients.

Gastric Emptying Before and After Eradication
of H. Pylori Infection in Duodenal Ulcer (DU)
Patients. A Case-Control Study

F. Parente, G. Maconi, 0. Sangaletti, M. Minguzzi, G. Bianchi Porro.
Gastrointestinal Unit, L. Sacco Hospital, Milan, ftaly

To date few studies have investigated the relationship between H. pylori in-
fection and gastric motility and their results are controversial. The aim of this
study was to assess the potential influence of H. pylori eradication on gas-
tric emptying of duodenal ulcer patients (pts). We studied 16 consecutive
HP positive DU pts on two different occasions: 10 DU pts before and af-
ter 3 months from H.P eradication (CASE group), and 6 DU pts with persis-
tent HP infection before and after 3 months from healing with antisecretory
agents (CONTROL group). The two groups were comparable for sex, age,
basal and pentagastrin-stimulated acid outputs, and serum fasting and meal
stimulated gastrin concentrations. Gastric emptying was measured after an
overnight fast by two indirect methods: acetaminophen absorption and se-
rial antral sonographic (US) measurements. Each pt ingested a standard liq-
uid meal consisting of 13.2 g carbohydrates, 8.2 g proteins and 1 g lipids
and 1.5 g acetaminophen (A) in 200 ml of tap water (equivalent to 90 Kcal
and 398 mOsm) over 2 min. US evaluation of gastric antrum area and serial
blood samples for A absorption were taken simultaneously at 20 min intervals
from 0 to 80 min. Plasma A was determined by homogeneous enzyme im-
munoassay technique. US gastric emptying was expressed as sagittal antral
area emptying ratio. In the CASE group the mean area under the plasma con-

centration time curve of A was 1067 ± 272 and 1033 ± 211 before and after
HP eradication, respectively (p ns); the corresponding mean US antral area

emptying ratio values at 80 min. were 1.2 ± 0.2 and 1.0 ± 0.1, respectively
(p ns). There were also no significant changes between the two tests in the
CONTROL group. On the contrary, there was a good correlation between A
absorption and gastric emptying measurement by US in both groups.

These findings show that gastric emptying of liquids does not change in
DU patients within 3 months of H. pylori eradication.

1666 l Effect of Exercise on Esophageal Motility in
Healthy Subjects

H. Hudziak, C. Goudot, M.A. Bigard. Service d'HGE, CHU de Nancy, 54511
Vandoeuvre, France

Although the gastroesophageal reflux is common during physical exercise,
there is very little data concerning the effect of exercise on esophageal motil-
ity.

Subjects and methods: 12 healthy asymptomatic volunteers (5 men and 7
women, age range 22-30 years) underwent esophageal manometry at rest,
during exercise and after 2 minutes rest. Exercise testing was performed on
bicycle ergometer with an increasing intensity up to 150 or 180 Watts.

Results: The parameters were calculated from wet swallows (5, 10, 15
cm above L.E.S.). It is found a decrease in the amplitude (cm H20) and in
the duration (sec) of contractions, an increase in the velocity of the motors
waves (cm/sec). The L.E.S. tonus (cm H20) decreased with exercise.

intensity rest 150 W effort maxi after effort
amplitude

15 cm 68.2 ± 24.6 52.0 ± 22.4* 47.4 ± 20.7 65.1 ± 18.3**
10 cm 80.2 ± 29.4 65.9 ± 32.9* 60.8 ± 29.0 75.4 ± 26.4
5 cm 59.0 ± 16.5 52.6 ± 20.1 50.6 ± 19.9 55.7 ± 14.6

duration
15 cm 3.2 ± 0.4 2.6 ± 0.6* 2.4 ± 0.6 3.0 ± 0.4**
10cm 2.8 ± 0.6 2.2 ± 0.5* 2.1 ± 0.4 2.8 ± 0.5**
5 cm 4.3 ± 0.5 4.0± 0.6* 4.0 ± 0.7 4.4 ± 0.7

velocity
proximal 5.6 ± 2.1 7.2 ± 2.2* 6.6 ± 2.2 6.7 ± 2.5
distal 2.9±0.4 3.6± 1.8* 4.2 ± 1.5 3.0± 1.0**

intensity rest after effort
tonus 25.9 ± 9.9 16.2 ± 6.0*
relaxation % 95 ± 8 98 ± 22
duration relaxation 9.5 ± 2.2 7.6 ± 1.7*

*p < 0.05; `p < 0.05
effort maxi: 150 or 180W
after effort: after 2 minutes rest
L.E.S.: lower esophageal sphincter

Conclusions: The modifications of esophageal motility by exercise are:
(1) dependent to the exercise intensity, (2) various with the site of body
esophageal, (3) rapidly reversible after exercise. The decrease in L.E.S. tonus
and in amplitude of esophageal peristalsis which is a major determinant
of esophageal acid clearance are able to explain the exertional gastroe-
sophageal reflux.

1166 I 24-Hour Ambulatory Esophageal Manometry in
Normal Subjects (Cooperative Study)

M. Bortolotti, V Annese, G. Coccia, F Pace, N. Di Martino, S. Passaretti, M.
Costantini, G. Bellavigna, GISMAD Study Group for Ambulatory Manometry.
1st Medical Clinic, University of Bologna, Italy
The circadian esophageal motor activity was studied in 65 normal subjects
by means of a portable recording system consisting of a computerized data
logger (Microdigitrapper, Synectics) and a probe with 3 microtransducers 5
cm apart (Konigsberg, USA), the distal one being positioned 3-5 cm above
LES. In 16 subjects swallow activity was also recorded by means of a micro-
transducer positioned in the pharynx. The quantitative and qualitative charac-
teristics of contraction events and their spatial-temporal relationships were
analyzed during the following periods: 1) meal-time (MT), postprandial (PT),
upright (UP) and supine night-time (NT). On the basis of the relationship with
swallows the contraction events were classified as postdeglutitive (PD) or
spontaneous (S). Results. Interindividual variability was very high (mean coef-
ficient of variation = 38.6), so that clear differences between motor param-
eters were evident only during periods with intense motor activity (MT) or
quiescence (NT). In fact, frequency of contractions was 2.8/min ± 1 during
MT and 0.7 ± 0.4 during NT (m ± SD; p < 0.001), amplitude of contractions
was 65 mm Hg ± 20 during MT and 52 ± 17 during NT (p < 0.001) and in-
cidence of peristaltic contractions was 82% ± 8 during MT and 71% ± 12
during NT (p < 0.001). The incidence of giant (> 180 mmHg) and multipeaked
contractions was very low (1 .1 % ± 1.4 and 0.4% ± 0.3, respectively). How-
ever, PD contractions were the prominent motor activity (67% ± 6) and were
more frequent during MT (82% ± 6) than NT (50% ± 9; p < 0.001). Most of
the PD contractions were peristaltic (79% ± 10), especially during MT (82% ±
10), while only 57% ± 15 of the S contractions were peristaltic with the low-
est incidence during NT (56% ± 15). Conclusions. The circadian variations
and large interindividual variability of esophageal motor activity request large
populations to establish normal values with sufficient reliability and to reduce
the second type error in statistical comparisons. The use of a reliable swallow
signal confirmed that the esophageal motor activity is prevalently postdeglu-
titive and peristaltic during the day-time, while during the night-time there
is an increase of spontaneous and non peristaltic contractions. The evalua-
tion of swallow activity and spontaneous esophageal motor activity might be
important in the diagnosis of some esophageal motor disorders.

11668 Is Gastric Stasis or Inappropriate Antral
Distension the Cause of Dysmotility-Like
Dyspepsia Complaints?

M. Bortolotti, L. Bolondi, V Santi, F Brunelli, P Sarti, L. Barbara. 1st Medical
Clinic, University of Bologna, Italy

In 41 patients (pts) with dysmotility-like dyspepsia, 31 of whom without di-
gestive or systemic diseases known to influence gut motility (group A) and 10
affected by scleroderma involving the upper gut at manometric examination
(group B), the dyspeptic symptoms were scored and the gastric emptying
was measured by means of an ultrasonographic method. The cross-sectional
area of the gastric antrum was measured at the level of the superior mesen-
teric vein in fasting conditions and at 30 min intervals after the ingestion of
a standard 800 Cal solid-liquid meal. Twelve normal subjects were examined
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as a control group. The final emptying time was considered the time at which
the antral area returned to the basal value. Results. The final emptying time
of a group A was 340 + 78 min (x + SD) and that of group B was 352 i 64
min, both significantly (p < 0.001 and p < 0.005, respectively) longer than
controls (260 ± 56 min). The analysis of the antral area values showed at 60
min a significantly (p < 0.05) great dilatation of the antrum of pts of group A
with respect to those of group B, while the symptom score was significantly
higher (p < 0.05) in group A with respect to group B. Conclusion. Both groups
of pts with dyspepsia showed a similar delay in gastric emptying time, but
pts with idiopathic dyspepsia showed a significantly more marked antral di-
latation at 60 min after meal and a symptoms score significantly worse than
those of the other group of dyspeptic patients. These data suggest that the
severity of dyspeptic complaints is more related to an abnormal antral disten-
sion after meal than to a delay in gastric emptying time.

166 I Esophageal Motor Dysfunction Closely
Correlates with Amount of Acid Reflux in
Patients with Reflux Esophagitis

G. Torres, F. Bosques, F. Peha, J. Gonzalez. University Hospital Dr. Jos6 E.
Gonza'lez, Monterrey N.L. M6xico

Background: Esophageal motor function is an important defense mechanism
against acid reflux. Severity of mucosal inflammation correlates well with the
degree of motor abnormalities, hence preoperative motility evaluation is cur-
rently recommended. The aim of the study was to evaluate if acid composite
score reflux results can predict the degree of motor dysfunction.

Methods: Twenty eight patients who fulfilled the following criteria were
enrolled in the study: (1) symptomatic reflux, (2) upper endoscopy show-
ing a patent esophagus. None of the patients had any upper gastrointestinal
surgery. The study was done continuously by 24 Hs. Esophageal motility 5
cm above LES was monitored with a 3 channel solid state pressure trans-
ducer; pH was measured using antimony catheters and acid exposure was
evaluated according to the DeMeester score. Recordings were performed
in a MicroDigitrapper 4MB. Patients with a score <25 were considered with
mild reflux (group 1) and those with score >25 were considered as severe
(group 11). Contraction amplitude was evaluated during meals, upright and
supine time. We also evaluated duration of contractions and percentage of
peristaltic activity. Results are expressed as the mean and standard devia-
tion or median and range. The comparisons were done with Student t-test or
U-Mann Whitney test and the significance level set at p < 0.05 two-tailed.

Result:

Variables Group Group II p

Age(years) 40 ± 15 37 ± 11 NS
Sex (MJF) 13/6 118 NS
Pressure (mm Hg)

meal 66 (35-109) 40 (24-100) 0.05
upright 65 (26-110) 40 (29-63) 0.04
supine 60 (29-114) 43 (27-107) NS

Summary: Contraction strength of distal esophagus was lower in group
11 than in group 1, this difference was statistically significant during meal and
upright time and was not significant during supine time. There was no dif-
ference in peristaltic activity, duration and number of contractions between
both groups. Conclusions.- These results suggest that motility abnormalities
can be suspected from the findings in the pH study, and that pH results can
be used as a valuable information in patients submitted to antireflux surgery.

167 I Verapamil in Resistant Diarrhoea Predominant
Subtype of Irritable Bowel Syndrome (IBS)

A.K. Cherukuri, M.I. Khan, R.J. Farrell, M. Maloney, D.G. Weir, PW.N. Keeling.
Gastroenterology Dept, St. James's Hospital, Trinity Medical School,
Dublin-8, Ireland

Irritable bowel syndrome is a common gastrointestinal disorder. Those with
abdominal pain and diarrhoea predominant subtype of IBS have a higher mor-
bidity. Some of these patients remain unresponsive to the conventional treat-
ment which includes dietary manipulations, antidiarrhoeals, antispasmodics,
serotonin antagonists, antidepressants and psychiatric advice. In patients
with abdominal pain and diarrhoea of IBS, studies have shown an increase in
maximal spike activity in the jejunum and colon during stress and after meals
which coincided with their symptoms. Verapamil is a calcium channel blocker
which inhibits smooth muscle contraction and causes constipation in about
10% of patients. It was shown to delay colonic transit and stimulate ileal and
colonic water absorption. It also has an inhibitory effect on serotonin, an af-
ferent mediator of enteric nervous system.

In our study we included only those patients who had not responded to
the above mentioned treatment modalities and had diarrhoea and abdominal
pain affecting their life style. 16 patients (age 18-67, males - 5, females -

11) were treated with 240 mg of Verapamil daily. They were followed after
2 and 4 weeks and the symptoms of bowel frequency, abdominal pain, fae-

cal urgency, abdominal distension and general well being were noted on a
visual analogue score, graded from 0-5. 13 patients improved significantly,
3 of whom needed 360 mg of Verapamil. In one patient although the faecal
urgency improved, there was no change in other symptoms. Another patient
failed to improve and the other developed headaches and flushing and hence
the treatment was discontinued. No cardiac side effects were noted in any
patient. 4 patients who were living in social isolation due to their faecal ur-
gency and incontinence were able to return to work.
We feel that Verapamil is an effective drug in resistant diarrhoea and ab-

dominal pain predominant subtype of IBS. Encouraged by our preliminary
results we have just commenced a double blind placebo controlled study
looking at various aspects of the pathophysiology.

116711 Manometric Esophageal Abnormalities After
Injection Sclerotherapy: A Prospective Study

C. Cijevschi, R. Constantinescu, A. Constantinescu. University of Medicine
and Pharmacy of laEi, llnd Medical Clinic Gastroenterology, University
Hospital 'St. Spiridon', 6600 laEi, Romania

Aim: We studied the effect of endoscopic injection sclerotherapy on
esophageal motility function in alcoholic cirrhotic patients.

Material and methods: 11 patients with documentated alcoholic liver cir-
rhosis Child score B (4 patients) and C (7 patients) esophageal varices (5
medium and 6 large size) never bleed and with no symptoms of neuropathy
at admission. All patients received endoscopic intra- and paravariceal scle-
rotheraphy with the same dose of absolute alcohol four times.

Esophageal motility studies were performed (with a multichannel dyno-
graph Beckmann) at admission, before the first session of sclerotherapy, 24
hours after the second one and 3 weeks after the fourth.

Results: Esophageal manometric abnormalities were found after the sec-
ond session: 3 cases with absence of contraction after swallowing, 2 cases
with repetitive contraction waves and 2 cases with spontaneous contraction;
2 patients presented two associated anomalies. Three weeks after the fourth
session we noted no abnormalities of esophagus motility.

Conclusions: After three weeks, all the motility functions of the esophagus
were restaured and that should suggest that dysmotility is reversible and
could be explain as a sequel due to sclerosis injection.

116721 Foregut Function in Irritable Bowel Syndrome
M. Costantini, T.R. DeMeester, J. Valenzuela, PE Crookes, R.M. Bremner,
S.F. Hoeft, P Burdiles. University ofSouthern California, Depts. of Surgery
and Internal Medicine, Los Angeles, California

Esophageal and gastric dysfunction have been reported in irritable bowel syn-
drome (IBS). To verify this finding, complete foregut monitoring was prospec-
tively performed in 16 patients with IBS (4 M, 12 F, median age 42 yrs., range
21-58). The diagnosis of IBS was made on the basis of symptoms of ab-
dominal pain and diarrhea (4 pts.), constipation (6 pts.) or alteration (6 pts.).
Other organic diseases were excluded by blood tests, gastroscopy, sigmoi-
doscopy, and ultrasound. Foregut symptoms were scored on a questionnaire.
The patients underwent esophageal stationary manometry, ambulatory 24-
hour pH monitoring of the distal esophagus and the stomach and ambula-
tory motility monitoring of the esophagus. Twenty healthy volunteers (10 M
and 10 F, median age 32 range 24-48) served as a control group. Esophageal
acid exposure was based on the percentage time the esophageal pH was
below 4. The gastric pH profile was evaluated with a scoring system to de-
tect duodeno-gastric reflux (DGR). Esophageal motility monitoring was per-
formed with solid state transducers placed 5, 10 and 15 cm above the lower
esophageal sphincter (LES) connected to a large capability data logger. Data
were analyzed with dedicated software, previously validated in our institution.

Results: Gastroesophageal symptoms (heartburn and regurgitation) were
present in 9 patients (56%), 3 of them also complained of occasional dys-
phagia. Other dyspeptic symptoms (nausea and vomiting) were present in 5
patients. On stationary manometry, LES pressure and length were normal in
all patients. Esophageal motility monitoring showed that patients compared
to controls had a significant increase in the percentage of simultaneous con-
tractions waves over the 24 hour period, and during meal, interprandial and
sleep periods. Only in 3 patients (1 with dysphagia) was the abnormal motility
pattern sufficient enough to be identified as a non-specific esophageal motil-
ity disorder. Three additional patients showed abnormal acid exposure of the
distal esophagus, mainly related to an increased number of reflux episodes in
the upright period. A gastric pH pattern suggesting DGR was found in other
4 patients. Discussion: Patients with IBS have a high prevalence of foregut
symptoms, suggesting the foregut involvement in the syndrome. However,
esophageal involvement is subtle, since LES is normal, and abnormalities of
esophageal motility are detectable only with prolonged monitoring. The pres-
ence of increased esophageal acid exposure not related to LES deficiency,
and alterations in the gastric pH pattern, better indicate an impaired gastric
function in the syndrome.
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11673 IAntral Motility in Antral Gastritis-A
Sonographic Study

D.L. Dumitrascu, S. Pop, D. Dumitrascu, A. Draghici, 0. Pascu. Third
Medical Clinic, UMF Cluj, Romania

The real-time ultrasound investigation of antral motility has largely been ac-
cepted in recent years. Different changes were found in non-ulcer dyspepsia
(NUD) but few correlations with endoscopy were reported. The aim of this
study was to estimate some parameters of antral motility in patients with
antral gastritis, proven by endoscopy.

Ten healthy controls (HC) and 14 pts with dyspepsia having antral gastri-
tis (AG) were investigated. Antral area was recorded in an aortic-mesenteric
section fasting and at 0, 15, 30, 45, 60 min after the ingestion of 250 ml
semi-fluid test meal (763 kcal). Fasting antral area (FA, cm2), postprandial dis-
tension (PD, %), T/2 of the emptying curve (min) and antral contractili-index
(ACI=relaxed area-contracted area/relaxed area) were measured with a 3.5
MHz transducer.

Results:

FA PD T/2 ACI

HC 3.5± 1 345 112 18±7 0.40±0.11
AG 4.0±2 485±120 27±12 0.33±0.12
p NS 0.05 0.05 0.05

PD and T/2 were increased in AG, while ACI was impaired. No difference
(chi 2) was observed in respect to H. pylori infection, duodeno-gastric reflux,
reflux oesophagitis.

Conclusion: antral gastritis detected in dyspeptic patients is accompanied
by altered antral motility, as detected by real-time sonography.

1674 The Ratio of Canine Colonic Migrating and Non-
Migrating Motor Complexes Changes in Relation
to the Upper Gastrointestinal Motor Phases

R. Hada, H. Kobori, K. Mikami, Y. Mikami, M. Sugai, S. Ohishi, M. Endoh, Y.
Sugiyama, M. Konn. Department of Surgery, Hirosaki University School of
Medicine, Hirosaki, Japan

Aim: To evaluate whether the colonic motor complexes migrate or not may
be critically important because the net effect of colonic transit is postulated
to depend on the balance between the occurrence of the colonic migrating
and non-migrating motor events. We attempted to re-define these motor ac-
tivities, thereby estimating whether these two motor complexes exhibit any
organized diurnal variation which could be related to the upper gastrointesti-
nal (G1) motor phases (digestive, intermediate and interdigestive).

Method: Twenty-four h changes in the colonic motor activity were
recorded in 3 conscious dogs implanted with 4 extramural force transduc-
ers distributed at an equidistance over the entire length of the colon. A time
window with the upper limit of 10 min for migration analysis of the colonic
motor complexes was settled by establishing a histogram as to the time in-
terval (delay time) between the onsets of the colonic motor complexes at
adjacent two recording sites. The onsets of two closest colonic motor com-
plexes at adjacent two recording sites were connected only when the delay
time passed through the time window. When the onsets were connected
over a distance equal to or more than 2/3 of the colon, the colonic motor
activities were defined as the colonic migrating motor complexes (CMMCs).
Other activities were defined as the colonic non-migrating motor complexes
(CNMMCs).

Result: The mean occurrences of both CMMCs and CNMMCs signifi-
cantly decreased during the interdigestive phase. The ratio of caudal CMMCs
per h/CNMMCs per h at each recording site increased as the upper GI mo-
tor phase proceeded from the digestive to intermediate one and decreased
when it shifted from the intermediate to interdigestive one. Irrespective of
the upper GI motor phase, the ratio was large at the transverse and descend-
ing colon (3.0-4.7). The ratio was small at the ascending colon during the
digestive phase (1.9) and at the junction of the descending colon and rectum
(which corresponds to the human sigmoid colon) during the interdigestive
phase (1.3).

Conclusion: The small ratio of caudal CMMCs per h/CNMMCs per h at the
ascending colon observed during the digestive phase may suggest an active
to-and-fro activity for kneading, while the large ratio at the transverse and
descending colon may suggest an active caudal transport. The small ratio at
the sigmoid colon during the interdigestive phase could be related to a slow
decent of fecal mass.

| 1675 Fluid Loading of the Human Colon with
Absorbable and Non-Absorbable Fluids

J. Hammer, M. Pruckmayer, K. Kletter, H. Bergmann, A. Gangl. University of
Vienna, Austria

Recent studies simulating small intestinal secretory diarrhea have quantitated
regional and total colonic transit after infusion of absorbable fluids. Hypothe-

sis: the lack of fluid absorption would hasten transit as compared to the secre-
tory diarrhea model. Aims: to compare proximal and total colonic transit dur-
ing fluid load with absorbable and non-absorbable fluids and to quantify the
fluid volumes that can be accommodated by the proximal colon. Methods: 8
healthy volunteers (20 to 27 years; 5 M, 3 F) swallowed an orocecal tube; 500
ml of a 99mTc-DTPA (1 mCi) labeled iso-osmotic solution (OS, Golytelyle n = 4)
or isotonic electrolyte solution (ES; n = 4) were infused into the cecum in 36
minutes to simulate osmotic and small intestinal secretory diarrhea, respec-
tively. OS is neither absorbed nor induces net fluid secretion in the gut (Davis
et al, GY 1980;78:991). y-camera images were obtained for 60 minutes and
12, 24, and 48 hours after start of the infusion. A variable region of interest
program expressed the counts in the ascending plus transverse colons (prox-
imal colon, ProxC) as % of total counts. The time when counts first left the
ProxC was recorded. The maximal volume accommodated by the ProxC was
calculated after OS infusion by multiplying the maximal % counts with the
infused volume. Total colonic transit was expressed as the geometric center
(GC) of counts. Stool weight in the 48 hours before and after infusion was
recorded. Results: ProxC started to empty after 13 ± 4 min (OS) and 17 ± 9
min (ES), respectively (not significant, NS). After 1 hour 39 ± 7% counts (OS)
and 31 ± 7% (ES) had emptied the ProxC (NS). There was also no significant
difference in ProxC emptying after 12 (56 ± 27% vs. 59 ± 27%), 24 (72 ± 27%
vs. 65 ± 22%), and 48 hours (83 ± 10% vs. 91 ± 8%). The GC of counts were
similar in OS and ES at all time points (hour 1: 2.1 ± 0.2 vs. 1.9 ± 0.2; hour
48: 3.8 ± 0.8 vs. 4.6 ± 0.2 for OS vs. ES; NS); stool weight was significantly
increased after OS (mean 48 hour stool weight before vs. after infusion: 258
g vs. 546 g; p < 0.01) but was unchanged after ES infusions (164 g vs. 127 g).
In OS infusion, maximal % counts in the ProxC were 52 ± 8% equivalent to a
fluid volume of 260 ± 40 ml. Concusions: At the volume used absorbability of
the fluid did not play a role for regional or total colonic transit. In contrast to
the ProxC (Hammer and Phillips, GY 1993;105:988), total colonic transit was
not influenced by the volume load. Osmotic diarrhea can occur at normal total
colonic transit time.

1676 I Initial Gastric Emptying of a Liquid Meal and
Antro-Duodenal Motility Studied by Duplex
Sonography in Patients with Functional
Dyspepsia

T. Hausken, S. 0degaard, K. Matre, A. Berstad. Division of Gastroenterology,
Medical Department, Haukeland University Hospital, Bergen, Norway

Motility of the gastroduodenal wall, movement of gastric contents, and ve-
locity curves of transpyloric flow can be synchronously visualized by duplex
sonography(T Hausken et al. Gastroenterology 1992; 102: 1583-90). The aim
of this study was to characterize initial gastric emptying and antral contrac-
tions after drinking a meat soup. Method: Ten healthy controls (C) and 10 pa-
tients with functional dyspepsia (FD) were investigated during 10 min fasting,
a 3 min drinking period (500 ml Toros meat soup), and 10 min postprandially
using duplex sonography. Results: Transpyloric emptying commenced on av-
erage 31 sec (C) and 63 sec (FD) after start of drinking the soup. Pulsative flow
(emptying across the pylorus induced by occluding antral contractions) com-
menced after 236 sec (C) and 104 sec (FD), respectively (p = 0.08). Antral
contractions typical for "fed state" (3 contr/min) commenced after 246 sec
(C) and 195 sec (FD). Duodenogastric reflux was observed in both groups
(17 periods (FD), and 14 periods (C)). There were no significant differences
between the patient groups. The meat soup provoked dyspeptic symptoms
(already during the drinking period) in 2 C and 8 FD. Conclusion: Transpyloric
flow and its relationship to antroduodenal contractions can be investigated
by duplex sonography. The emptying of a soup commences already within
one minute after start of drinking and precedes the onset of antral contrac-
tions. The fact that no significant differences were found between healthy
persons and symptomatic functional dyspepsia patients indicates that other
mechanisms than disturbances of initial gastric emptying or antral motility
are responsible for the dyspepstic symptoms.

The Initial Phase of Gastric Emptying of a
Caloric Liquid Meal Determined by Paracetamol
Absorption Kinetics and Ultrasonography

E. Husebye, T. Hausken 1, A. Medhus, 0. Sandstad. Depts. of Medicine,
UllevJl University Hospital of Oslo, Norway; 1 Haukeland University Hospital
of Bergen, Norway
When paracetamol is applied as marker of gastric emptying of a caloric liq-
uid meal, a notable latency period is recorded. This study was undertaken
to elucidate gastric motor events involved in the initial phase of gastric emp-
tying (30 min) by concurrent determination of paracetamol absorption and
visualization of antral movements and transpyloric flow by ultrasonography
and duplex sonography, respectively.

Methods: Five healthy volunteers (2 females) with median age of 24 years
(range 20-26) were examined. A 480 kcal liquid meal (350 ml) containing lac-
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tose, glucose, maize oil, water, and 20 mg paracetamol per kg body weight
was administered with the subjects seated. After start of meal intake venous
blood samples were collected at one min intervals until 10 min, and at 2.5
min intervals from 10 to 20 min. Thereafter samples were taken at 25, 30,
40, 50, 60, 75, 90, 120, 150, 180, and 210 min. Paracetamol was determined
by fluorescence polarization assay. During the initial phase, antral area and
contractions were recorded by ultrasound (Acuson, 4 MHz curved array) and
transpyloric flow by duplex sonography of standardized sections. Values are

median and range.
Results: Paracetamol appeared in venous blood 10 min (6-40) after start

of intake. In subjects with detectable emptying during initial phase (4 of 5
subjects), the rate of increase of s-paracetamol peaked at 2.3 j.mol/l per min
(1.8-2.8) five to ten minutes after first appearance. This peak was preceded by
an increase of antral area amounting to 42% (23-279). Otherwise, changes in
antral area, antral contractions, and transpyloric flow did not explain variations
of initial emptying as indicated by the kinetics of paracetamol absorption.

Conclusions: Initial phase of gastric emptying of a caloric liquid meal is
characterized by an early peak corresponding to movement of gastric con-

tents into antrum, indicating that delivery of calories to the small intestine
follows polynomial kinetics during this phase of emptying.

1678 ] Blood Flow in the Portal Vein in Relation to the
Gastrointestinal Migrating Motor Complex
(MMC) and Feeding in Conscious Dogs

B. Johansen, K. Bech. Biomedical Laboratory, Odense University Hospital,
DK

Background: Very little is known about the variation of portal blood flow and
the simultaneous release of hormones in relation to MMC and feeding. We
have developed an animal model for simultaneous registration of antroduo-
denal motility, portal blood flow and the release of gastrointestinal peptides
and hormones to the portal vein in conscious dogs.

Materials and methods: 3 dogs (Beagle female) were equiped with:
- a gastric cannula
- a transonic ultrasound flowprobe around the portal vein
- a catheter in the portal vein.
The antroduodenal motility was monitored with a multilumen manome-

trycatheter introduced via the cannula. Signals from the flow-probe and the
transducers were digitised and sampled on a PC at a frequency of 10 Hz.
Blood from the portal vein could be withdrawn for later analysis of hormones.

The motility and blood flow were registered as follows: Two MMC phase
Ill were registered before feeding and hereafter registrations continued until
4 hours after feeding.

Preliminary results - Fasted: The portal blood flow seems to fluctuate with
a 18% decrease in blodflow from MMC phase Ill (mean 538 mI/min) to MMC
phase (mean 442 mI/min.).

Feeding: resulted in an maximal increase of portal blood flow ranging from
70% to 105% (mean 765 mI/min), with a maximum 54 minutes after feeding,
hereafter bloodflow decreased steadily with the range 7% to 27% (mean 98
mI/min) pr hour.

Preliminary conclusions: (1) The portal blood flow seems to be maximal
during MMC phase Ill in antrum and duodenum.

(2) Feeding results in a temporary increase in the portal blood flow fol-
lowed by a steady decline over hours.

Motor and Sensory Abnormalities During
Balloon Distension of the Oesophagus in
Patients with Noncardiac Chest Pain

M. Karaus, E. Frantz 1, D. Deutscher, J. Hammann, K.E. Hampel. Dept. of
Medicine - Gastroenterology, University Hospital Rudolf Virchow, Free
University Berlin; 1 Dept. of Medicine - Cardiology, German Heart Institute,
Berlin, Germany

Gastrooesophageal reflux and oesophageal motility disorders are frequently
detected in pts. with noncardiac chest pain (NCCP). Oesophageal balloon
distension (OBD) has been used to provoke the pain of oesophageal origin.
However, objective measures to differentiate NCCP pts. are not well defined.
We, therefore, investigate 24 NCCP pts. by oesophageal manometry during
OBD.

Methods: After exclusion of cardiac and organic GI-disease all pts. un-

derwent oesophageal manometry, pH-metry, and OBD with simultaneous
manometry. Motility during OBD was analysed for minimal balloon volume to
induce pain, oesophageal compliance at pain threshold, and motor inhibition
of the distal oesophagus during OBD. The pts. were divided into 3 groups ac-

cording to the oesophageal tests: (A) pts. with motor disorders. (B) pts. with
reflux only, and (C) pts. with no reflux and no motor disorder. They were com-

pared with 15 healthy volunteers. Results: (x±SD). From the 24 NCCP pts.
(age 55 ± 8) 12 had oesophageal motor disorders (2 nutcrackers, 5 spasms,
5 unspecif.), 4 had reflux only, and 8 had no disorder. The manometric results
are shown in the table.

A B C controls

balloon positive 58% 50% 25% -

volume (ml) 10 ± 3.6b 9.5 ± 2.1b 12.9 ± 2.5 11.8 ± 2.5
compliance (&V/8P) 5 ± 5 4.1 ± 2.1 4.7 ± 2.9 3.5 ± 3.4
distal inhibition (%) 49 ± 22a.b 50 ± 1ga.b 72 ± 16 67 ± 4

p<0.05: a A/B vs control, b A/B vs. C

Conclusions: NCCP pts. with oesophageal motor disorders or pathologi-
cal gastrooesophageal reflux have a decreased threshold to provoke pain by
OBD compared with NCCP pts. without an oesophageal disorder. The distal
inhibition of oesophageal motility during OBD is significantly less in these pts.
than in NCCP pts. without oesophageal disorder or in healthy controls. These
criteria may help to diagnose pts. with NCCP due to oesophageal disorders.

11680 Controlled Randomized Trial of Biofeedback
versus Muscle Training Alone for Intractable
Constipation

D. Koutsomanis, J.E. Lennard-Jones, A.J. Roy, M.A. Kamm. St. Mark's
Hospital, London, England

Biofeedback is an established treatment for idiopathic constipation. We
aimed to determine whether a simplified method of muscle training (MT)
without the biofeedback (B) component is successful. Sixty consecutive pa-
tients (median age 40 years, range 20-64, 52 female) with severe constipation
(15 patients <2 bowel actions weekly, 45 severe training) were randomized
to muscle training with (B) or without (MT) visual biofeedback display. Pa-
tients were taught how to relax the pelvic floor during defecation straining
and develop expulsive force in the pelvis. Assessment was by 7-day diary
card, electromyographic evidence of pelvic floor relaxation and the ability to
expel a balloon. Patients who failed one treatment were crossed-over to the
other. Follow-up was at the end, 6 weeks and more than 6 months after treat-
ment. The groups did not differ with regard to age, sex, symptoms or physi-
ological parameters. One patient (B) withdrew; 8 crossed-over after failure (3
B; 5 MT) of whom only one improved with the second treatment (B). Results
are expressed as those of the last treatment received (B:31, MT:28 patients).
Bowel frequency of <2/week increased to normal (8/8 vs 6/7 patients, B vs
MT). Straining time improved in 19/31 (B) and 21/28 (MT) patients. Digitation
was discontinued by 9/21 (B) and 4/15 (MT) patients (Fisher's Exact Test:NS).
Abdominal pain improved in 19/31 (B) and 20/28 (MT) patients. A decrease in
EMG straining occurred in 22/31 (B) and 21/28 (MT) patients. Ability to expel a
water-filled balloon was achieved by 11/19 (B) and 8/17 (MT). Visual feedback
of muscular activity adds little, if any, benefit to muscle training alone. The
availability of behavioural treatment for severe constipation could be wider.

116811 Ketamine Protects Acetylcholinesterase Against
Inhibition by Propoxur and Phoxim

M. Koutsoviti-Papadopoulou, G. Kounenis, V Elezoglou. Department of
Pharmacology, Faculty of Veterinary Medicine, Aristotelian University,
Thessaloniki, Greece

The present study was undertaken in order to investigate if ketamine (an
anaesthetic, analgesic and sedative agent) inhibits the contractions caused
by either propoxur (a carbamate pesticide agent) or phoxim (an organophos-
phate pesticide agent) on the intestinal smooth muscle, and if this inhibition
is related to a protective action of ketamine on the acetylcholinesterase en-
zyme.

Guinea pigs (Hartley albino) of either sex were used. Whole segments (3
cm long) of the ileum were set up in 15 ml isolated organ baths containing
Tyrode solution. The solution in the organ baths was maintained at a temper-
ature of 37°C and bubbled constantly with a mixture of 95% 02-5% CO2 gas.
The responses of the preparations to the compounds tested were recorded
on a physiograph by means of isotonic myograph transducers.

Acetylcholine (from 10-9 to 3.2 x 10-6 M), propoxur (from 10-7 to 3.2 x
10-5 M) and phoxim from 3.2 x 10-6 to 10-4 M) produced a concentration-
dependent contractile effect on the ileal preparations. The average maximum
responses (mean ± S.E.M.) caused by propoxur and phoxim were 85.56 ±
2.07% and 28.74 ± 1.65% respectively compared with the average maximum
response to acetylcholine. The contractile responses induced by propoxur
and phoxim were significantly prevented by ketamine (at 3.2 x 10-5 and 10-4
M), in a concentration-dependent manner, while the ones induced by acetyl-
choline were not modified. The contractile responses induced by acetyl-
choline were reduced by pretreatment with exogenous acetylcholinesterase
(at 0.1 unit/mI of the organ bath fluid). On the other hand, propoxur (at 10-6 M)
and phoxim (at 10-5 M) potentiated the contractile responses of the ileum to
acetylcholine in the presence of acetylcholinesterase. This potentiation was
significantly prevented after pretreatment with ketamine (at 3.2 x 10-5 and
10-4 M), in a concentration-dependent manner.

The conclusion, which may be drawn, is that ketamine inhibits, in a

concentration-dependent manner, the contractile effects of propoxur and
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phoxim on the guinea pig ileum and this inhibition seems to be associated
with the protection of the acetylcholinesterase enzyme against the action of
these two compounds.

11682 Small Bowel Motility Patterns in Patients with
Chronic Intestinal Pseudo-Obstruction

G. Lindberg, M. lwarzon, B. Veress. The Karolinska Institute, Dept of
Medicine and Dept. of Pathology at Huddinge Univ. Hospital, Huddinge,
Sweden

Small bowel motor activity has been reported to be abnormal in patients
with chronic intestinal pseudo-obstruction (CIP) but the value of different ab-
normalities for the differentiation between neuropathic and myopathic CIP
remains unclear (Gut 1987; 28: 5-12). We used prolonged ambulant small
bowel manometry to compare the occurrence of abnormal motor patterns in
patients with neuropathic and myopathic CIP
We studied 29 patients (median age 43 years, range 22-61). Intraluminal

small bowel pressure was registered 2-4 times per second over periods of
13-24 hours using 2-3 tube mounted electronic transducers (Gaeltec Ltd,
Dunvegan, UK) and a portable data logger (Synectics AB, Stockholm, Swe-
den). Full thickness biopsies were obtained in 25 patients. Biopsies were an-

alyzed using both light microscopy with immunohistochemical stains (actine,
desmine, S100 and NSE), and electron microscopy. We used visual analysis
of manometry charts to identify (A) abnormal propagation or configuration of
phase Ills, (B) bursts of phasic activity of >2 minutes, (C) periods of sustained
(>30 minutes) phasic activity, and (D) inability of a standardized meal to induce
a fed pattern. Group comparisons were made with Fisher's exact test.

Six patients, four of whom had radiologic dilatation of the small bowel,
had severe hypomotility and no response to food intake. The manometric
findings in the remaining 23 patients, divided according to morphologic type,
were as follows:

Visceral Visceral p-value Undetermined Total
neuropathy myopathy type

A 819 7110 0.999 3/4 18/23 78%
B 9/9 8/10 0.474 4/4 21123 91%
C 519 2/10 0.170 214 9123 39%
D 018 4/9 0.082 014 4/21 19%

Our study confirms the presence of abnormal patterns of small bowel
motility in CIP However, we found no difference between neuropathic and
myopathic CIP in the prevalence of A-D and we therefore conclude that pre-
viously reported patterns of abnormal small bowel motor activity are insuffi-
cient for discriminating between neuropathic and myopathic CIP

Effect of D2-Dopamine Receptor Antagonists on
Gallbladder Emptying in Diabetic Patients: A
Placebo-Controlled, Cross-Over and
Double-Blind Study with Levosulpiride

C. Mansi, G.S. Mela, D. Perilli, A. Vassallo, M. Pireddu, G. Celle. Department
of Internal Medicine, Genoa, Italy

Background. Abnormal gallbladder size and emptying have been reported
in diabetics and this can explain why diabetics with autonomic neuropathy
might be more prone to develop gallstones. Although the role of the auto-
nomic nervous system in controlling gallbladder emptying is uncertain, the
neural mechanisms may be more important than previously recognized. Ob-
jective: To evaluate the effect of chronic D2 dopamine receptor inhibition
on gallbladder emptying in long-standing, insulin- treated diabetic patients.
Design: Under double-blind placebo-controlled condition and according to
a cross-over design, the patients were randomly assigned to receive either
four weeks treatment with D2 dopamine receptor antagonist (L-sulpiride 25
mg t.i.d) and four weeks treatment with placebo with an interval of fifteen
days. Drugs altering motility were stopped at least 2 weeks before the study
began. Patients: Thirteen consecutive long-standing, insulin-treated male di-
abetics with autonomic neuropathy assessed according to Ewing e Clark.
Measurements: At the beginning of the study and after L-Sulpiride or placebo
treatment, the gallbladder emptying was measured ultrasonically by evaluat-
ing the gallbladder volume in basal conditions and 60 min after the end of the
ingestion of a standard 800-cal Italian meal. Statistical analysis of the results
was performed by means of Wilcoxon test. Results: L-Sulpiride treatment re-

duced the basal mean gallbladder basal mean volume from 22.4 ml to 16.9
ml (p less than 0.05). Furthermore, the gallbladder volume was significantly
(p less than 0.05) reduced vs basal value from the measurement performed
at 60 min after the end of meal ingestion. In placebo-treated patients, no sig-
nificant differences were observed in gallbladder volumes before and after
treatment. Conclusion: These results show that chronic oral administration
of D2 dopamine antagonist L-sulpiride has significant effect in improving gall-
bladder motility in diabetic patients.

11684 Effect of Oral Erythromycin on Gall Bladder
Motility in Subjects with Gallstones

M.R. Mas, U. Ate§kan, A. Ding, S. Erik,i, T. Unal, K. Saflam, H. Erdem, F
Kocabalkan. Depts of Internal Medicine, Gulhane Military MedicalAcademy
and Medical School, Ankara, Turkey

Gallstones are common in adults, but the factors that contribute to their
pathophysiology is incompletely understood. Findings from previous stud-
ies, particularly recent studies using hepatobiliary scintigraphy, suggest that
abnormal gall bladder motor function may contribute to the development of
gallstones in some patients.

In this study, we used sonography to evaluate fasting gall bladder volume
and gall bladder emptying in response to enteral feed in 21 patients (6 male,
15 female) with gallstones and also the action of erythromycin, the motilin
receptor agonist, on human gall bladder.

Table shows the effect of erythromycin on gall bladder fasting volume and
postprandial residual volume in gallstone subjects.

Before After P
Erythromycin Erythromycin Value

Fasting Volume (ml) 46.02 ± 8.02 43.23 ± 8.08 >0.05
Residual Volume (ml) 24.72 ± 5.48 12.03 ± 2.45 <0.01
Ejection Fraction (%) 46.91 ± 3.20 71.90 ± 3.00 <0.01

Oral erythromycin administration (500 mg single dose) significantly re-
duced the residual gall bladder volume in gallstone patients but did not affect
the fasting volume. So we can accept erythromycin as a prokinetic agent on
the gall bladder in gallstone subjects.

21685 I The Evaluation of Gall Bladder Motility Before
and After Extracorporeal Shock-Wave
Lithotripsy (ESWL)

M.R. Mas, U. Ate§kan, A. Dinm, S. Erik,i, K. Saglam, M.T. Unal, A.K. Gurbuz,
F Kocabalkan. Dept of Internal Medicine, Gulhane Military Medical
Academy and Medical School, Ankara, Turkey

ESWL with adjuvant oral litholytic therapy has been introduced as a safe and
efficient treatment in selected patients with symptomatic gall bladder stones.
During ESWL, parts of gall bladder wall are located in the shock wave focal
area and can suffer tissue damage. To determine whether ESWL of gall blad-
der stones alters gall bladder motility, gall bladder contraction in response to
enteral feed was investigated by real time ultrasonography, 10 patients with
symptomatic gallstones were studied in a day before and after ESWL.

Gall bladder volumes were calculated from longitudinal and transverse
ultrasonographic transections of the gall bladder, using the ellipsoid method.

Table shows the effect of ESWL on gall bladder fasting volume and post-
prandial residual volume in gallstone subjects.

pre ESWL post ESWL t p value
Fasting Volume (ml) 50.50 ± 6.31 37.48 ± 4.93 0.639 >0.05
Residual Volume (ml) 25.45 ± 4.96 25.80 ± 4.91 0.979 >0.05
Ejection Fraction (%) 49.20 ± 5.81 32.00 ± 6.17 1.976 >0.05

In our study, no motility defect of gall bladder was observed in the day
after ESWL. As a result, this shows that the effect of ESWL on gall bladder
motor function is negligible.

16861 Effects of Erythromycin on Gall Bladder
Function in Diabetic Patients with Autonomic
Neuropathy

U. Ate,kan, M.R. Mas, A. Dinm, K. Saglam, S. Erik,i, M.T. Unal, S. Nalbant, Y
Baykal, F Kocabalkan. Depts of Internal Medicine, Gulhane Military Medical
Academy and Medical School, Ankara, Turkey
Gall bladder motor function can be affected in diabetic patients with auto-
nomic neuropathy. And also we know that erythromycin, a motilin receptor
agonist, increases contractility in gall bladder as in the other parts of the gas-
trointestinal system. In our study, we determined the effects of erythromycin
on gall bladder motor function in 13 diabetic patients (6 male, 7 female) with
autonomic neuropathy. By using ultrasonography, we measured gall bladder
fasting volume and, after enteral feed, residual volume and then we calcu-
lated the ejection fraction.

the table shows our results.

Before Oral After Oral T p value
Erythromycin Erythromycin

Fasting Volume (ml) 35.62 ± 6.94 35.47 ± 9.64 0.037 >0.05
Residual Volume (ml) 22.54 ± 5.35 15.05 ± 5.50 3.318 <0.01
Ejection Fraction (%) 37.31 ± 4.30 63.62 ± 4.56 10.439 <0.01

Our study shows that erythromycin produces a dramatic reduction in gall
bladder residual volume and ejection fraction in patients with diabetes with
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an autonomic neuropathy. As a result, we propose prophylactic oral ery-
thromycin use (500 mg/d three times a week) in patients with diabetic au-
tonomic neuropathy, especially having the other risk factors for gallstone for-
mation.

1687 | Reproducibility of Segmental and Total
Colon-Transit Time by the Radio-Opaque
Marker Technique in Men and Women

R. Meier, C. Beglinger 1, A. Pullwitt, B. Meyer-Wyss 1, R. Brignoli 2.
Gastroenterology Units, Kantonsspital Liestal, Baar, Switzerland, 1 University
Hospital Basel, Baar, Switzerland; 2 Janssen Research, Baar, Switzerland

Radio-opaque markers (ROM) are well established to determine segmental
(SCTT) and total colonic transit time (TCTT). The method described by Metcalf
et al. (Gastroenterology 1987; 92: 40) is validated in healthy volunteers and
patients with obstipation, but no data on the intraindividual reproducibility are
available. The aim of the study was therefore to determine the reproducibility
of the ROM-technique on SCTT and TCTT in healthy men (M) and females
(W).

Method: In 14 non-smoking M, mean age 39 years (23-44), and 12 W,
mean age 38 years (21-50), SCTT and TCTT were measured twice indepen-
dently, with a wash-out period of at least 4 weeks. 6 W were studied during
the follicular and 6 in the luteal phase of the menstrual cycle. In each period
on 6 consecutive days a capsule containing 10 ROM was ingested. 24 hours
later an X-ray in supine position was taken. The repeatability of the test was
analyzed according to Altman (Lancet 1986).

Results: (1) Data are reported as means ± SD.

N Mean TCTT (h) ± SD
1.CTT 2.CTT Absolute difference

Men 14 28±13 28±12 9.7 ±6
Females 12 37 ± 21 38 ± 20 15.4 ± 12
- Follicular 6 48 ± 20 42 ± 19 19.6 ± 12
- Luteal 6 27 ± 19 35 ± 21 11.2 ± 13

(2) The SCTT were statistically not different for the right, left and rectosig-
moid colon in all groups for the 2 measurements.

Summary: CTT is consistently shorter in males than in females; the men-
strual phase did not show a significant influence in the latter. The overall mean
difference between the 1 st and 2nd CTT mounted to 0.3 ± 16 hours (NS). The
repeatability coefficient, defined as 2SD of mean absolute difference was 32
hours (M: 24 hrs.; F: 41 hrs.). In fact >90% of the 2nd CTTs differed less than
27 hrs form the 1 st CTTs and >80% differed less than 20 hrs.

No significant differences could be detected between SCTTs.
Conclusion: The assessment of SCTT and TCTT by the ROM-technique

shows relatively small intraindividual variations and appears to be a reliable
tool for clinical investigations.

1688 Differential Effect of Octreotide Long Term
Treatment on Gastric and Gallbladder (GB)
Emptying in Humans

N. Pallotta, M. Marignani, B. Annibale, E. Corazziari, G.E Delle Fave.
Cattedra di Gastroenterologia 1, Universita "La Sapienza" Roma, Italy

Somatostatin may affect gastrointestinal motor activity directly and through
the inhibitory effect on several regulatory peptides. The aim of the present
study was to evaluate the effect of prolonged administration (0.5 mgldie s.c.
for 6 months) of somatostatin analogue octreotide (SMS 201-995, Sandoz
Spa Milano, Italy) on gallbladder (GB) and gastric emptying (GE) in 6 patients
(4 M, mean age 55 yrs, range 46-60 yrs) with histologic gastric fundic at-
rophy (GFA) (moderate to severe atrophy according to Sydney class), basal
hypergastrinemia (median value 568 pg/ml, range 150-950 pg/ml) and pen-
tagastrin resistent achloridria (BAO and PAO = 0 mEq/h). The patients were
part of a clinical study aimed to verify if long term octreotide treatment was
able to control the growth of enterochromaffin like (ECL) cells induced by hy-
pergastrinemia in GFA. Concomitant serial measurements of GB and antral
volume (AV) were assessed at ultrasonography (US) according to previously
published methods in fasting condition and after the ingestion of a 525 Kcal
solid/liquid meal for a 315 min study period, before and 48 hrs after the end of
the octreotide treatment. The following variables were evaluated: (1) residual
antral volume at 300 min after meal ingestion (RAy), (2) GB ejection fraction
(EF) at the minimum GB volume. Results: Fasting gastrinemia was signifi-
cantly and progressively inhibited during the course of therapy. Maximal in-
hibition (80%) was observed at the end of treatment. GBEF was 78 ± 1 1 %
before and 41 ± 16% after treatment. RAV did not vary before (25 ± 1 1 %)
and after treatment (34 ± 13%). Conclusion: The long term octreotide treat-
ment inhibits GB contractility but not gastric emptying. It would therefore
appear that neither somatostatin nor other regulatory peptides inhibited by
octreotide administration, can substantially affect gastric emptying.

116891 Prospective 6 Weeks Symptom Study of Pain
and Defecatory Patterns in Irritable Bowel
Syndrome (IBS)

G. Ragnarsson, G. Bodemar. Dep. of Internal Medicine, University Hospital,
58185 Link6ping, Sweden; Medico-Surgical Gastroenterology, University
Hospital, 58185 Linkoping, Sweden

Purpose: To evaluate if abdominal pain/discomfort are associated with meal
intake and bowel movements in patients with IBS and to explore how these
patients define constipation and diarrhea.

Methods: 63 patients (17-74 years) with abdominal pain/discomfort,
gaseousness and disturbed defecation without signs of organic disease reg-
istrated their symptoms prospectively daily during six weeks with diary cards.
During follow up visits at the end of the second, fourth and sixth week the
patients were asked if they had been constipated and/or had diarrhea and/or
had normal bowel movements during the two preceding weeks.

Results: In 90% of the patients no association between pain/discomfort
and defecation was found. Moreover in only 5% of patients more than half
of the reported pain periods became alleviated at defecation. In 54% of the
patients no association between pain/discomfort and meal intake were reg-
istered and in only 27% of the patients more than half of the reported pain
periods began during or within 1.5 hour after meal intake. During fortnights
periods when patients considered themselves constipated significantly more
straining and hard stools were reported at defecation. With diarrhea urgency
and loose stools were significantly more often reported. There was no differ-
ence in number of bowel movements during periods with constipation com-
pared to periods with diarrhea.

Conclusion: The "Rome-Criterias" of IBS should be redefined. Although
majority of our patients at pretrial questioning had answered yes on as-
sociation between pain and defecation the pain reported prospectively did
not support this relation. Moreover no clear association between pain and
meal intake was found. Patients own assumptions of constipation and diar-
rhea were consistent with reported stool consistencies and defecatory symp-
toms.

11690 I Transit Disturbances in the Postgastroenteritis
Irritable Bowel Syndrome (PGE-IBS) are
Confined to the Large Bowel

K.A. Gwee, A.J. Bergin, AF. Celik, MW. McKendrick, N.W Read.
Gastrointestinal Motility Unit, Northern General Hospital, Sheffield S5 7AU,
UK

We have recently reported that a group of patients with bowel disturbances
following an infectious gastroenteritis have symptomatology and changes in
anorectal physiology resembling the diarrhoea predominant IBS (D-IBS). The
aim of this study is to examine the gastrointestinal transit of these patients.

Gastric emptying half time (GET) of a radiolabelled solid meal was mea-
sured by gamma camera, while simultaneously, orocaecal transit time (OCTT)
was measured by a breath H2 method. Whole gut transit time (WGTT) was
measured by means of radioopaque markers and a single stool sample.

PGE-IBS D-IBS Normal

N 12 12 12
Age (yrs) 47 (14) 30 (6) 40 (14)
GET (min) 38 (17) 44 (17) 49 (28)
OCTT(min) 258(110) 265 (114) 251 (57)
WGTT(hrs) 37 (13)* 36 (14)* 51 (16)

Results are expressed as mean (SD). * p < 0.05 versus Normal.

The PGE-IBS patients have rapid WGTT, but normal gastric emptying and
OCTT. No differences were found between PGE-IBS and D-IBS.

These results point to a disturbance in gut motility confined to the large
bowel and similar to the diarrhoea predominant irritable bowel syndrome.

116911 Rectal Prolapse: A Comparative Study with
Anal Manometry and Electromyography,
Pudendal Nerve Terminal Motor Latency and
Defecography

G.D. Rekoumis, N.C. Koumedakis, S.G. Manolakopoulos, A.A. Armonis, A.C.
Avgerinos. From the 2nd Department of Gastroenterology, Evangelismos
General Hosp. Athens, Greece

Rectal prolapse is a disturbing condition more common in older women and
may or may not be accompanied by fecal incontinence. The aim of this study
is the presentation of our observations of patients with rectal prolapse by
means of anal manometry and electromyography, pudendal nerve terminal
motor latency and defecography. We studied 15 patients (14 women, 1 man)
aged from 21 to 75 (mean age 58 ± 12). 10 patients had full overt rectal pro-
lapse while 5 had only internal prolapse. Our patients were divided in two
groups. Group A (n = 9) with rectal prolapse and complete fecal inconti-
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nence and Group B (n = 6) with rectal prolapse and rectal continence. We
used a manometric pneumohydraulic instrument (Arndorfer Medical Special-
ties, Greensdale, WI U.S.A.), a needle of conventional EMG apparatus (1 3L40
Dantek Electronic Skovlunde, Denmark) and Saint Mark's electrodes. Results:
(A) In the manometric study we found statistical difference between Group
A and B regarding the mean anal basal (p < 0.05) and mean squeezing (p <
0.02) pressure, while no statistical difference was found regarding the length
of the anal sphincter, the early sensation and constant defecation urge by
inflation of a latex balloon. (B) All the patients presented a positive reaction
during squeezing in the conventional EMG study. (C) There was no statisti-
cal difference in the pudendal nerve motor terminal latency between the two
groups. (D) In the defecography, neither of the groups presented statistical
difference regarding the lower perineal position, while the resting anorectal
angle in the continent group is statistically narrowed (p < 0.001) compared
to that of the completely incontinent group.

Conclusion: Incontinence in patients with rectal prolapse is due to de-
creased anal pressures and a more obtuse resting anorectal angle.

11692 Investigation of Diarrhoea in Myotonic
Dystrophy

A. Ronnblom, S. Andersson, A. Danielsson. Dept of Medicine and Clin
Physiology, Central Hospital Boden and University of Umed, Sweden

Gastrointestinal symptoms are common in myotonic dystrophy (MD). One
of the major problems is diarrhoea, which affects up to one third of the pa-
tients. The underlying mechanism has never been studied systematically, so
we performed an investigation of 10 MD patients with diarrhoea.

The subjects were investigated with blood and faecal tests. Breath tests
were done to detect bacterial contamination of the small bowel and SeHCAT
to evaluate the ileal function. Gastroscopy and rectoscopy with biopsies of
the mucosa were carried out.

Two patients had subnormal levels of folic acid and two patients had a
reduced amount of pancreatic iso-amylase. No case of villous atrophy was
found. None of the patients had steathorrhea. Two patients had suspected
bacterial contamination of the small bowel. Five patients had a reduced Se-
HCAT retention, and four of them had their symptoms greatly reduced by
cholestyramin.

Conclusion: In patients with MD and diarrhoea, most blood tests that eval-
uate the digestive and absorptive capacity of the bowel are normal and the
intestinal mucosa shows no structural abnormality that can explain the symp-
tom. Bacterial contamination could possibly be of importance. The most fre-
quent finding was a low retention in the SeHCAT test, indicating bile acid mal-
absorption. This finding seems to be of clinical relevance since 4/5 patients
with low retention had their diarrhoea reversed with cholestyramin.

1693INormal Values of Human Small Bowel Motility
T. Schmidt, N. Hackelsberger, C. Meisel, R. Widmer, A. Pfeiffer, H. Kaess.
Dept. of Gastroenterology, Hospital Bogenhausen, Munich, Germany

24 h ambulatory manometry is increasingly used to study human small bowel
motility which is known to be highly variable and is subject to diurnal varia-
tions [1]. At present, normal values for this method are not well defined. This
study aimed to characterize the normal range of fasting motility with respect
to diurnal variations in a sample of 50 (28 m, 22 f) healthy volunteers aged 26
(22-46) years. Methods: 24 h jejunal motility was recorded under standard-
ized caloric intake beyond the ligament of Treitz with a digital data logger and
a nasojejunal catheter with either 2 pressure sensors (n = 30) spaced 15 cm
apart, or 6 sensors (n = 20) spaced at 3 cm intervals for propagation analy-
sis. Recordings were analysed both visually by 2 observers who agreed on
206 MMC-cycles during waking (W) and 224 cycles during sleeping (S) state,
and by a computer program [21 connected to a data base. Results (medians,
5th-95th percentile, Mann-Whitney-U-test):

MMC-cycle length
Ph duration
Ph 11 duration
Ph Ill duration

Phil contraction frequency
contraction amplitude
clustered contractions
propagated contractions
contraction spread

Phill aboral migration velocity
contraction frequency
contraction amplitude
propagated contractions
propagation distance

(W)
100(50-175)
15 (2-40)
70 (30-147)
5.4 (3.5-7.8)
1.6 (0.9-3.4)
22.8 (16.6-28.6)
6.7 (1 -17)
37 (28-54)
5.1 (4.3-6.7)
7.8 (3.0-14.7)
10.6 (10.1-11.4)
8.4 (21.9-40.3)
86 (79-95)
8.1 (6.5-11.6)

(S)
82 (61-132) min
43 (23-73) min
33(11-65) min
6.5 (4.5-8.8) min
1.2 (0.5-2.8) per min
23.4 (17.-28.8) mmHg
6.0 (1-16) per h
34 (23-48) %
4.8 (4.0-5.8) cm
6.6 (2.8-12.2) cm/min
10.6 (10.0-11.0) per min
27.2 (20.6-36.8) mmHg
83 (70-94) %
8.5 (6.1-12.0) cm

p < 0.01
p < .00001

p < 0.00001

p < 0.01

p < 0.0001

N.S.
N.S.

N.S.
N.S.
N.S.

N.S.

N.S.

N.S.

N.S.

and the contraction frequency during phase 11 are significantly different during
sleep.

[1] Dig Dis Sci 37: 10-13; 1992
[2] Gut 35: 27-33; 1994

1694 Esophagoparesis: Candidate for a New
Esophageal Motility Disorder?

C.W. Song, D.H. Kang, C.D. Kim, H.S. Ryu, J.H. Hyun. Dept. of Internal
Medicine, Korea University Hospital, Seoul, Korea

Primary esophageal motility disorders include achalasia, diffuse esophageal
spasm, nutcracker esophagus, hypertensive LES and nonspecific esophageal
motility disorders (NEMD). All of these except NEMD have well defined mano-
metric criteria for the diagnosis whereas NEMD is heterogenous group which
could be diagnosed by combination of abnormal contractions. In some pa-
tients with esophageal symptoms, we observed a combination of low ampli-
tude contractions of distal esophagus less than 30 mmHg as a main mano-
metric abnormality and delayed transit by radionuclide esophageal transit
study. They could be distinguished from other NEMD. Results: (1) They were
12 cases (male 6, female 6) in total 520 manometric studies (2.3%), with mean
age of 44 years. (2) They have symptoms of esophageal origin such as dys-
phagia (33.3%), chest pain (41.7%) andlor discomfort (50%). (3) They have
low amplitude contractions of distal esophagus less than 30 mmHg in 100%
and reduced prevalence of peristalsis in 33.3% and LES pressure less than
18 mmHG (M-2SD) in 25%. (4) Esophageal transit time was delayed more
than 15 seconds (M ± 2SD) in 100%. (5) Serologic markers for connective
tissue disease were all negative. Conclusions: We describe here a peculiar
esophageal motility disorder causing dysphagia, chest pain andlor discom-
fort, namely esophagoparesis, as a candidate for a new esophageal motility
disorder distinguished from other NEMD.

1169 I Ultrasound Assessment of Gastric Emptying in
Diabetics with Autonomic Neuropathy

1. Sporea, Rodica Pop Busui, A. Goldis. Dept. of Gastroenterology, University
of Medicine Timisoara, Romania

The aim of this study was to evaluate the reproductibility of ultrasound ex-
amination in the assessment of gastric emptying in diabetics with autonomic
neuropathy (AN).
We studied 35 patients with long standing (15 years) diabetes mellitus

(DM) (9 type 1/24 type 11), the average age 53.38 ± 13.8 years, presenting
positive cardiovascular tests that indicated heart neuropathy, as compared to
10 healthy controls (C), the average age 52.87 ± 12.56 years. By ultrasound
examination were established the longitudinal antral diameter and the antero-
posterior one, first fasting and then every hour during 5 hours following the
ingestion of standard meal. This measurement can be expressed as an index
and plotted on a graph to give a curve of gastric emptying. To all diabetics
was performed a barium meal too.

Results: the measurements of the index were reproduced on following
table:

fasting 60' 120' 180' 240' 300'
C 32121 46129 49133 43124 38122 33119
DM 34/19 48132 57136 51133 49146 45130

In rendering statistic values the "t" Student test was used and we noticed
significant difference p < 0.05. We found the presence of diabetic gastropare-
sis (DG) by barium meal in 13 patients. We suggest that the measurement of
the area beneath the curve from 3rd to 5th hours is the parameter which
most usefully reflects the kinetics of gastric emptying, allowing a compari-
son among the subjects. A low decrease was noticed for the 13 diabetics
with DG to 180', 240', 300', but also for the others diabetics with the barium
meal apparently normal, having an increased subcurve area as compared with
controls.

In conclusion, in our opinion, the ultrasonographic method is useful for
evaluation of DG.

1696 l Role of Intracellular pH in Regulation of Electric
and Contractive Activity Smooth Muscle of
Anorectal Region

M.A. Medvedev, VB. Studnitsky, VYu. Barmin, K.V Kulagin. The Subirian
Medical University, Tomsk, Russia

By method of double "saccharase bridge" the influence of intracellular pH
(pHi) changes on the parameters of electric and contractive activity of circular
smooth muscle of internal anal sphinter (IAS) and rectum of cats have been
investigated.

By means of standard methodics of change of pHi (perfusion and NH4CI
washing (20 mM), acetate sodium (20 mM), action of amiloride (100 mkM)

Conclusion: The reference values obtained in a large control group will
permit to identify abnormal small bowel motility in an individual subject. The
normal values for the length of the MMC-cycle length, its constituent phases
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and without sodium solution) it has been shown that intracellular alkalisation
causes activation of electric contractive activity of smooth muscle of IAS and
depression of rectal myocytes. Intracellular acidification is characterized by
opposite changes of functional activity of smooth muscular formations.

Replacement of bicarbonate in Kreb's solution on Trisaminometan or
HEPES leads to depression of excitement processes and contraction of
smooth muscle, which is partially removed by tetraethylammonium and addi-
tion of bicarbonate in HEPES-contained solution. Removal of Cl- ions leads to
opposite effect. Removal of anion exchange have exciting effect on myocytes
of rectum and depressing effect on smooth muscle of IAS. These changes
are connected with modulation of pofassiom and calcium permeability of my-
ocytes membrane.

It has been established, that together with system of Na+/H+-exchange
ClV/HCO3-exchange plays an important role in support of pH regularity in cells
of smooth muscles of anorectal region.

1169 Mechanism of the Effect of Domperidone on
Gallbladder; Not Upon Dopaminergic Receptors

E. Tankurt, ~. Apaydin, H. Guven, E. Ellidokuz, D. gamli, i. Uim§ek, 0. G6nen.
Dept. of Gastroenterology, Dokuz Eylul University, izmir, Turkey; Dept.
Pharmacology and Radiology, Dokuz Eylul University, izmir, Turkey

Domperidone is a dopaminergic receptor (DA2) antagonist and has a proki-
netic effect in stomach by inhibiting the inhibitory dopaminergic receptors on
cholinergic neurons. The oral administration of 20 mg results a mean plasma
Cmax of 20.7 ng/ml at 36 minutes in man. We investigated the effect of dom-
peridone on gallbladder in man and in muscle strips of guinea pig gallbladder.

Methods: Fourteen healthy male medical students were randomized to
take either 20 mg of domperidone or placebo (2 tablets orally). Gallbladder
volumes were measured by ultrasonography for 90 minutes. In the in vitro
part of the study gallbladder strips obtained from 400-500 gram guinea pigs
were suspended in modified Krebs solution aerated with 5% CO2 in oxygen.
Responses were recorded isotonically to the neurogenic contractile activity
obtained by electrical field stimulation (EFS) in the presence of dopamine.
Contractions obtained by EFS were abolished bytetrodotoxin. The cumulative
concentration-response curves for domperidone were also constructed.

Results: Domperidone produces a significant contraction which was
13.4% and 17.2% of the basal volume at 45 and 55 minutes as compared with
placebo. In the in vitro study dopamine had no effect upon dose-response
curves of EFS between 1o-6 and 10-3 M concentrations. Domperidone had
no effect upon muscle strips at 10-6, 10o- and 10-4 M concentrations but a
contractile response was observed with 10-3 M that might have been non-
specific, however this effect is inhibited by atropine, pirenzepine and abol-
ished by tetrodotoxin.

Conclusion: Dopaminergic inhibitory activity was not observed in guinea
pig gallbladder muscle strips thus the in vivo contractile effect of domperi-
done does not seem to be upon DA2 receptors as in the stomach. Domperi-
done has a direct contractile effect in 10Q3 M concentration which seems to
be cholinergic but this concentration is much higher than the one obtained
with oral administration of 20 mg domperidone. Neural reflex mechanisms
may be involved in the in vivo contractile effect of domperidone on gallblad-
der.

1698 Gastric Relaxation After a Meal Studied with
Barostat

K.A. Undeland, T. Hausken, O.H. Gilja, A. Ropert 1, J.P Galmiche 1, A.
Berstad. Medical departmentA, Haukeland Hospital, Bergen, Norway;
1 Laboratory "Fonctions Digestives et Nutrition" Centre Hospitalier
Universitaire de Nantes, France

Background: Meal induced relaxation of the proximal stomach can be investi-
gated by a barostat. The aim of this study was to find a meal that best elicited
the adaptive response and simultaneously gave a clear sonographic image of
the gastric antrum. Method:An air-filled bag in the proximal part of the stom-
ach is connected to an apparatus that maintains a constant low pressure in
the bag by inflation or deflation of air. The adaptive response is detected as
an increase in volume (ml of air) postprandially. The barostat is connected
to Syneticss software for digital recording and scoring of results. In one trial
two volumes of 200 ml and 500 ml of Toro clear meatsoup was given to 6
healthy individuals. In another trial a constant volume of soup (200 ml) con-
taining graded amounts of fat (8, 100, 200 kcal per 200 ml) was given to 7
healthy, fasting individuals. Gastric relaxation was investigated for one hour
after consuming the soup. Antral width was recorded every 10 min in a sono-
graphically standardized sagittal section. Abdominal discomfort was scored.
Results: A gastric response (volume increase of 30 ml within 5 min after drink-
ing soup) was found in 26 out of 30 investigations. Individual maximal re-
sponses ranged from 30 to 270 ml. Mean responses to 200 ml and 500 ml
soup were not significantly different. The response (Vmax and AUC) increased
with increasing fat content (p = 0.04). The ultrasonographic images of the
antrum were excellent, and subjects with low adaptive response of the prox-

imal stomach, tended to have increased postprandial antral area (p = 0.18).
Subjects with weak adaptive response also had more abdominal discomfort
(p = 0.05). Conclusions: The results with the barostat showed considerable
variation from one investigation to another, possibly due to individual variation
or to unknown technical factors. 200 ml of meat soup containing 1 kcal/ml
elicited good adaptive responses and gave clear sonographic images of the
antrum.

11699 I 5-Days Prospective Food Record in the
Assessment of Dietary Habits in a Case-Control
Study of Patients with Colorectal Polyps

K. Almendingen 1, K. Trygg 2, B. Hofstad 3, M. Vatn 1. 1 Dept ofmed. avd.
A, Rikshospitalet Univ. Hospital, N-0027 Oslo, 2 Section for Dietary Research,
Univ. of Oslo, box 1117, N-0317 Oslo, 3 Ullevjl Univ. Hospital, N-0045 Oslo

High fat, low fiber and antioxidant diets are considered to be risk factors in
the development of colorectal cancer.

The aim of the present diet study was to investigate if there was a correla-
tion between diet and the presence of colorectal polyps. We also wanted to
investigate the reproducibility of the nutrient data in a statistically randomized
group of the total material.

The material consisted of 108 patients with colorectal polyps, and a sex
and age matched control group of 35 men and women. In the reproducibil-
ity test, an sex and age matched group of the polyp-patients (n = 29) was
included.

A food record by weighing during 5 consecutive days was performed.
The interval between the two periods of weighing in the reproducibility test
should be 1 year.

The intake of fat was significantly higher among the polyp-patients, op-
posite to a significantly lower intake of carbohydrate, dietary fiber and iron.
The intake of edible fats was considerably higher in the polyp-patient group,
but the intake of bread and vegetables showed a tendency to be lower. The
intake of vitamin C and calcium was shown to be lower in the polyp-patient
group, but this was significant for women only.

The reproducibility test showed that the median value for the coefficient
of correlation for energy and energy-yielding nutrients was 0.66, for vitamins
and minerals 0.58, and for food groups 0.58.

In this study, a high fat, low fiber diet and a low intake of calcium and
vitamin C seemed to correlate with the presence of polyps. The dietary habits
of the polyp-patients did not seem to change during one year of participation
in the study.

117001 Differential Effects of Standard and Anti-LPS
Immune Globulin Preparations on lnterleukin-6
Release in Endotoximia

H. Carlsen, A.O. Aasen. Institute for Surgical Research, Rikshospitalet, The
National Hospital, University of Oslo, Norway

Introduction: Cytokines released from monocytic cells are thought to play an
important role in the pathophysiology of sepsis. During the last few years
several investigations have been performed aimed at modulating this medi-
ator response. The aim of this study was to investigate the impact of a stan-
dard and an anti-lipopolysaccharide (LPS) immune globulin preparation and
a monoclonal anti-LPS antibody (HA-lA) on the endotoxin induced cytokine
responses.

Methods: Citrated blood from six healthy human donors was incubated
at 370C in rotating polystyrene tubes. Samples were taken before addition
of 1 x 103 ngAl E. coli endotoxin and after 2 hours. Plasma was assayed
for the cytokines tumor necrosis factor alpha (TNF-a) and interleukin-6 (IL-6)
using ELISA methods. The blood was preincubated with standard immune
globulin (human IgG from pooled plasma, GammagardS, Baxter) or with an
anti-LPS immune globuline (human anti-LPS IgG obtained by screening of
blood donors, Novo Nordisk) in the concentrations of 4 mg/ml or 8 mg/ml or
with the monoclonal lipid A IgM antibody HA-1A for 10 minutes before the
endotoxin was added.

Results: Two hours after endotoxin addition markedly elevated TNF-a and
IL-6 values were found in the plasma. Cytokine values at 2 hours: TNF-a 1689
pg/ml (mean) and IL-6 1123 pg/ml (mean). Preincubation with 8 mg/ml stan-
dard immune globulin reduced IL-6 values by 49% (mean) while there were
no effects on TNF-a values at 2 hours. A slight reduction in IL-6 values was
also found with the lower concentration, 4 mg/mI, but this was not statisti-
cally significant. Preincubation with anti-LPS immune globuline had no effect
on IL-6 nor on TNF-a values. Preincubation with the monoclonal lipid A IgM
antibody HA-lA in variable concentrations had no effect on cytokine release
in this model.

Conclusion: In this full blood in vitro model endotoxin induced IL-6 re-
lease was reduced by standard immune globuline while TNF-a values were
unchanged. The anti-LPS immune globuline preparation or the monoclonal
anti-lipid A antibody had no effect on IL-6 or TNF-a release.
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