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by direct sequencing showing a normal Ki-ras 12th codon. In group 2, 11/14
patients with pancreatic carcinoma, 2/2 cystadenocarcinoma, 2/3 ampullary
tumors, 1/3 cholangiocarcinoma, and 0/3 islet cell tumors showed punctual
mutation of Ki-ras. In group 3, 4/18 showed a mutation of Ki-ras at the 12th
codon. Conclusion: Endoscopic retrograde intraductal catheter aspiration is a
simple technique to analyse cell samples. Specificity of PCR mediated RFLP
was 94.5, and sensitivity for pancreatic carcinoma was 81 %. Identification of
Ki-ras mutation could distinguish pancreatic carcinoma from islet cell tumors,
but not from other tumors. Clinical follow-up patients from group 3 will found
out the real value of this early diagnostic test.

16 Endogenous Nitric Oxide in the Control of
Esophageal Motility in Humans

J.W. Konturek, M. Maczka, P Thor, A. Gabryelewicz, R. Stoll, W. Domschke.
Department of Medicine B, University of Munster, Munster, Germany;
Institute of Physiology, Medical College, Jagiellonian University, Krak6w,
Poland; Department of Medicine, Medical School of Bialystok, Bialystok,
Poland

Recent animal studies have suggested that nitric oxide (NO) plays an impor-
tant role in the regulation of esophageal motility, being partly responsible for
latency period and latency gradient between the onset of a swallow and con-
tractions of esophageal circular smooth muscles. The aim of this study was
to evaluate whether endogenous NO is responsible for physiological timing
of the forthcoming contractions in the human esophageal body after swal-
lowing. Five male volunteers (age 21-25 years, weight 67-72 kg) were in-
volved in this placebo controlled study on the effects of increasing doses
of the NO synthase blocker, NG-monomethyl-L-arginine (L-NMMA 1.0-4.0
i.mol/min i.v.) and/or I-arginine (L-arg) (30 Amol/kg-min i.v.) on the peristal-
sis of esophageal body in response to wet swallows (5 ml of water) and
lower esophageal sphincter (LES) resting pressure. The esophageal motor
activity was determined manometrically using 3-channel Konigsberg catheter
(Konigsberg, Pasadena, USA) and Microdigitrapper (Synectics, Stockholm,
Sweden). The motility patterns and statistics were analysed using specially
developed software (Gastrosoft, Irvine, USA). Significance was accepted with
p values less than 0.05. Additionally, during all examinations arterial blood
pressure (BP) was measured every 5 min. L-NMMA resulted in a significant
and dose dependent reduction of the latency period between the swallows
and the onset of contractions which was mostly pronounced in the distal
esophagus (control: 7.07 ± 0.74 s vs. L-NMMA 4.0 zimol/min: 5.87 ± 0.57 s),
and this effect was partially reversed after addition of L-arg to the L-NMMA
infusion (6.91 ± 0.62 s). The overall duration (4.07 ± 0.15 s) and the onset
propagation (3.93 ± 0.82 cm/s) of esophageal contractions were significantly
reduced (3.63 ± 0.21 s and 3.37 ± 0.40 cm/s) while the amplitude remained
unchanged during L-NMMA infusion and again, those effects were reversed
during simultaneous infusion of L-arg. The resting tone of LES increased sig-
nificantly during infusion of L-NMMA (control 27.6 ± 8.3 vs. L-NMMA 4.0
ttmol/min: 42.2 ± 11.3 mm Hg) and these effects were reversed by addition
of L-arg. The mean BP significantly increased during infusion of L-NMMA
(control 97.0 ± 5.7 vs. L-NMMA 4.0 Amol/min: 116.4 ± 3.1 mm Hg) and this
was reversed by L-arg. We conclude that in humans endogenous NO is in-
volved, at least in part, in the physiological regulation of motility pattern of
distal portion of the esophageal body and LES.

168 High Dose Effects of Dietary Fat on Postprandial
Gastrointestinal Motility are Reversed by a
Specific Cholecystokinin (CCK)-A Antagonist

R. De Giorgio, V. Stanghellini, G. Barbara, M. Ricci Maccarini, A.M. Morselli
Labate, R. Cogliandro, B. Salvioli, VL.W Go 1, R. Corinaldesi. Inst. of Int.
Med. & Gastroenterol., Univ of Bologna, Italy; 1 Brain Research Institute,
UCLA, Los Angeles, CA, USA

Dietary fats evoke a dose-dependent inhibitory effect on postprandial antral
motor activity. CCK is potentially involved in mediating nutrient-induced
changes in gastrointestinal (GI) motility. CCK effects can be specifically
blocked by the CCK-A antagonist loxiglumide (L). This study was designed to
evaluate whether L affects the response of GI motility to fat during the post-
prandial period. A total of 16 manometric tests were performed in 4 healthy
controls (2 M, 2 F; 19-25 yrs). Each subject was studied in 4 separate occa-
sions, at least one week apart. Manometry was carried out by using a low
compliance perfusion system attached to an 8-lumen probe which was po-
sitioned with the side-openings across the antroduodenal junction (5: 1 cm
apart) and in the proximal small bowel (3: 10cm apart). Motilitywas recorded
for 3 hours after ingestion of a low-fat mixed meal (513 KCal; 9% fat). Twenty
minutes before meal ingestion each subject received an i.v. infusion of either
saline (S) as placebo or L (5 mg/kg x 10 min bolus followed by 10 mg/kg/h x
180 min). Ten minutes after the beginning of meal ingestion different emul-
sions were infused in the stomach via a 9th catheter assembled with the
manometric probe: control emulsion (CE: bovine albumin 3 g in S up to 150
cc) or fat emulsion (FE: bovine albumin 3 g and 80 g corn oil in S up to 150

cc). The effects of the two emulsions were separately tested in the presence
of S and L i.v. infusion. Fat emulsions and i.v. infusions were randomly admin-
istered. Antral (A) and descending duodenum (D) postprandial motility were
analyzed and the results expressed as mean motility index (Ml) (±SD) at 10
min intervals for 180 min:

CE + S FE + S CE + L FE + L
AMI 39.9 ± 18.9 20.3 ± 20.1* 31.6 ± 20.8 32.5 ± 13.4'
D MI 131.2 ± 87.7 186.0 ± 85.0 32.4 ± 31.8# 30.9 ± 47.9#

A MI: *p <0.001 vs CE+S; 'p <0.001 vs FE+S; DMI: # p <0.001 vs CE+S and FE+S;
(ANOVA).

In conclusion, L reverses the inhibitory effect exerted by dietary fat on
antral motility. L reverses the intestinal motor response to meal ingestion
regardless the amount of fat.

1169 Electrogastrography (EGG) in Chronic
Pseudo-obstruction (CIP): A Noninvasive Test
which Correlates with Pathology

H.S. Debinski, S. Ahmed, PJ. Milla, M.A. Kamm. St. Mark's Hospital,
London; Hospitals for Sick Children Great Ormond St., London
CIP is a panenteric disorder of intestinal motor function which may be caused
by primary disease of enteric nerves (visceral neuropathy) or enteric smooth
muscle (visceral myopathy). Intestinal motility studies may be technically diffi-
cult because of hypomotility and patients often need laparotomy for a tissue
diagnosis. This study aimed to determine if surface EGG would accurately
diagnose the presence and type of pathologically proven CIP

After an overnight fast we assessed gastric electrical control activity for
1 hour in the fasting and fed state by cutaneous surface EGG in 14 adults
(range 20-63 years) with proven CIP Electrical activity was recorded from
four pairs of silver/silver chloride bipolar skin electrodes, the captured signal
amplified and digitalised and running spectral analysis performed. The domi-
nant frequency and power of spectrum were calculated using a sequence of
computerised algorithms and displayed as a pseudo three dimensional plot.
Results were correlated with the known pathological diagnoses (visceral my-
opathy (M) n = 7, visceral neuropathy (N) n = 4, undifferentiated (U) n = 3).

Dysrhythmias were present in 13 of 14 patients (1) A neuropathic pattern
of tachygastria (electrical control activity frequency >5 cycles/minute) was
documented in 5 patients (N = 4, U = 1). (2) Myopathic patterns of irregular
continuous activity (no dominant frequency) or bradyarrhythmia were found
in 6 patients (M = 5, U = 1). In all 6 patients there was abnormal electrical
response activity (ERA) to food. (3) Mixed abnormalities were noted in 2 pa-
tients (M = 1, U = 1) and (4) normal activity with a clear dominant frequency
of 3 cycles/minute was present in only one patient (M = 1).

This non-invasive technique is both sensitive and specific in providing ev-
idence of a dysrhythmia in patients with CIP and discriminates between pri-
mary pathologies. EGG should prove diagnostically valuable, in addition to
providing insights about the disturbance of electrical control activity.

17 I Continuous In-Vivo Manometry of the Human
Gallbladder

AW. Majeed, A. Smythe, A.G. Johnson. Department of Surgery, University
of Sheffield, UK

Continuous in-vivo manometry of the gallbladder was conducted in 6 patients
who had undergone percutaneous cholecystolithotomy for symptomatic gall-
bladder stones ten days previously and had a foley catheter inserted into the
gallbladder after the procedure. A solid state transducer was inserted into the
lumen of the foley catheter and connected to a portable 24-hour data-logger
which constantly recorded intracholecystic pressure. Patients were asked to
note the type and timing of any oral intake during the recording and these
were correlated with gallbladder activity. The gallbladder pressure response
to intravenous CCK was also recorded.

Results:

Event/stimulus Gallbladder pressure (mbar)
(mean ± SEM)

Basal (Nocturnal): 18.4 ± 1.6
Basal (Diurnal): 17.4 ± 1.3
Cup of tea: 35.2 ± 1.5*
Breakfast: 29.9 ± 2.0
Lunch: 26.2±i 1.7
Dinner: 38.7 i 2.0-
intravenous infusion of CCK 10.02 mcg/kg): 39.9 ± 1.4-

*p < 0.05 vs Basal INocturnal) pressure: Wilcoxon signed rank test

Our early experience has shown that continuous direct in-vivo gallblad-
der manometry in humans is possible and the validity of the technique may
be confirmed by recording pressure rise after intravenous infusion of CCK.
This new technique may help to elucidate patterns of gallbladder activity and
clarify the role of various diets in gallbladder emptying.
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1711 Risk Indicators of Delayed Gastric Emptying in
296 Patients with Functional Dyspepsia

C. Tosetti, V. Stanghellini, A. Paternico, K. Jadallah, A.M. Morselli Labate, G.
Barbara, M. Levorato, D. Pancaldi, R. Corinaldesi. Internal Medicine Inst., S.
Orsola-Malpighi Hospital, Bologna, Italy, Nuclear Medicine Dept., S.
Orsola-Malpighi Hospital, Bologna, Italy

Some pts with functional dyspepsia (FD) present with delayed gastric emp-
tying (GE). The association between this digestive motor abnormality and
dyspeptic symptoms has never been investigated in a large FD population.
We prospectively evaluated clinical features, dyspeptic symptoms and GE of
solids in 296 strictly selected FD pts (118 M, 178 F; 39 ± 12 yrs; 62 ± 12
kg; m : SD). Epigastric pain or burning, postprandial fullness (PF), nausea
and vomiting were each graded 0 to 3 according to their intensity. Including
criteria were total score >3 with at least one symptom >2, in the absence
of organic, systemic, metabolic diseases. GE of a mixed meal (638 kcal) was
measured scintigraphically (99mTc-chicken liver) and expressed as GE rates
(k; %emptied/min). Results were compared to those of 50 healthy controls
(HC; 30 M, 20 F; 35 ± 12 yrs; 67 ± 11 kg). The two groups were not matched
for sex (P < 0.05), age (P < 0.05) and body weight (BW) (P < 0.01). GE was
delayed in FD (k = 0.47 ± 0.20) vs HC (k = 0.67 ± 0.18; F = 36.70; P < 0.001;
ANOVA standardized for sex, age and BW). Relevant PF (>2) was more fre-
quent in pts with delayed GE compared to pts without delayed GE (92.1% vs
80.2%; P < 0.01). No difference was detected in the frequency of pain (44.7%
vs 54.9%), nausea (31.2% vs 28.6%) and vomiting (13.2% vs 10.4%). Logis-
tic regression analysis showed that the presence of relevant PF and changes
in BW were independently associated with delayed GE. Odd ratios (OR) and
95% confidence intervals (95%-Cl) are reported in the table:

OR (95%-Cl) P value

PF (>2) 2.449 (1.11-5.39) 0.019
BW (kg) 0.965 (0.94-0.99) 0.001

Conclusions: FD pts present delayed GE compared to HC, irrespectively
of sex, age and BW The presence of relevant PF and low BW are independent
risk indicators of delayed GE in FD pts.

1172 IGallbladder Stones (GBS) Do Not Recur True to
Type After Medical Dissolution Therapy

S.P Pereira, S.H. Hussaini, C. Kennedy1, R.H. Dowling. Gastroenterology
Unit, Guy's Hospital Campus, UMDS, London, England,; 1 Dept. of Radiology,
Guy's Hospital Campus, UMDS, London, England

Primary gallbladder stones (GBS) may be: (i) solitary or multiple, and (ii) radio-
and CT-lucent (and therefore cholesterol-rich) or radio-opaque and calcium-
containing. Medical treatments which dissolve or remove the stones but
leave the GB behind suffer the disadvantage of GBS recurrence (10-15%
p.a. to plateau at approx 50% by 5 yr). Little is known about the compo-
sition of recurrent stones and whether they recur "true-to-type". Methods:
Therefore, in 20 patients with recurrent stones detected 5-74 mo (mean 26
± SEM 4 mo) after being rendered stone-free with oral bile acids (OBA, n
= 5), lithotripsy (ESWL) + adjuvant OBA (n = 6), MTBE (n = 3), or percuta-
neous cholecystolithotomy (PCCL, n = 6), we compared pre-treatment and
post-recurrence GBS number, maximum gallstone CT attenuation scores (CT
scores < 100 Hounsfield Units (HU) predict cholesterol-rich, potentially dis-
solvable, stones), and, in 13, the dissolvability of the recurrent radio- and CT-
lucent stones with OBA (n = 11) or ESWL + OBA (n = 2). Results: Stone num-
ber Before treatment, 4 patients had solitary and 16 had multiple stones, but
on recurrence, the GBS were not true-to-type in 8 of the 20. Thus, 4 patients
who initially had solitary GBS, developed multiple recurrent stones, while 4
of the 16 who originally had had multiple GBS, developed solitary recurrent
stones. Stone lucency/attenuation As a result of selection, before dissolution
treatment (OBA, ESWL+OBA or MTBE) the primary stones were all radiolu-
cent with maximum CT scores < 100 (mean 41, range 10-74) HU. After re-
currence, the mean GBS attenuation score increased to 55 HU (NS), being
unchanged in 6, decreased in 3 and increased in 5 - two of whom developed
calcium-containing stones (HU scores of 1 18 and 176). The discrepancy be-
tween primary and recurrent stone attenuation was even more marked in
those treated by PCCL, all of whom initially had radio-opaque stones with a
median CT score of 351 (range 100-969) HU. On recurrence, only one had
calcified stones (HU 140) while the remaining 5 had CT-lucent stones (25-98
HU, p < 0.01 ). Dissolvability Of the 13 patients whose recurrent radio- and CT-
lucent stones were treated with OBA (n = 11 ) ± ESWL (n = 2), all showed
evidence of GBS dissolution (complete in 8 and partial in 5 after 2 to 15 mo
OBA) - suggesting that the recurrent stones were, indeed, cholesterol-rich.
Summary: In 13 of 20 patients (65%) the number or composition of recurrent
GBS differed from that of the original stones. Thus, GBS do not recur true-
to-type. However, irrespective of original GBS composition, recurrent stones
are usually radio- and CT-lucent, and therefore cholesterol-rich and potentially
dissolvable with medical therapy.

1173 Does Biliary Pain Have a Muscular Origin?
H. Wegstapel, A.W. Majeed, R. Chess-Williams 1, N.C. Bird, A.G. Johnson.
Department of Surgery, University of Sheffield, UK; 1 Department of
Biomedical Science, University of Sheffield, UK

Aims: to determine if biliary pain is related to gallbladder (GB) contractility.
Methods: 23 patients admitted for elective cholecystectomy were asked

to complete a pain questionnaire describing the last attack of biliary pain.
The questionnaire included a visual linear analogue scale (VAS) (0-10) and
the McGill word score (0-20) and pain rating index (0-78).

GB's were obtained at cholecystectomy. 6 strips were taken from the GB
and mounted in organ baths containing Krebs solution at 37°C, pH 7.4, aer-
ated with 95% 02 and 5% CO2 and connected to an isometric force displace-
ment transducer. Cumulative concentrations of 0.01-500 nM CCK-8 were
added to the organ baths. Results were expressed in grams of developed
tension.

Results: VAS scores ranged from 3.6 to 10. The number of words cho-
sen ranged from 3 to 17 and the pain rating index from 6 to 50. Maximal
contractile response in-vitro ranged from 0.28 to 5.7 g of developed tension.
Linear regression analysis showed a significant correlation between the num-
ber of words chosen and maximal contractile response (p = 0.0064) and also
between pain rating index and maximal contractile response (p = 0.0025).
There was no correlation between the linear analogue results and the in-vitro
results.

Conclusion: The pain associated with biliary colic as analyzed with the
McGill pain questionnaire correlates well with the maximal isometric re-
sponse of the gallbladder in-vitro.

1174 The Effect of Bile Lipid Concentration (BLC) and
Biliary Deoxycholic Acid (DCA) on the
Solubilization of Biliary Cholesterol (CH) in
Vesicles

S.H. Hussaini, S.P Pereira, G.M. Murphy, R.H. Dowling. Gastroenterology
Unit, Guy's Campus, UMDS of Guy's & St Thomas' Hospitals, London,
England

Background: CH is solubilised in bile by phospholipids (PL) alone as vesi-
cles, and by PL and bile acids (BA) as mixed micelles. CH microcrystals form
from unstable vesicles with a high CH:PL molar ratio. These unstable vesi-
cles, may arise due to increased BLC. An increase in the proportion of biliary
DCA is associated with a rise in cholesterol saturation and rapid nucleation
of cholesterol microcrystals-factors important in the pathogenesis of CH-rich
gallbladder stones (GBS). However the effect of DCA on the distribution of
CH between vesicles and micelles and on the vesicular CH:PL molar ratio
(VCH:PL), is unknown. Methods: Therefore, in 43 GB bile samples from pa-
tients with and without GBS, we measured total biliary BA, PL and CH con-
centration, and derived BLC and CH saturation indices (CSIs) The vesicular
and micellar fractions were separated by sucrose density gradient ultracen-
trifugation and the range of spontaneous variations in: (i) the % of total biliary
CH in vesicles (VCH%), (ii) the VCH:PL, (iii) the vesicular concentration of CH
[VCHJ and (iv) the micellar concentration of CH [MCHJ in mmol determined.
Total biliary BA composition was measured by HPLC. Linear and multiple re-
gression analyses were then performed to determine the influence of (i) BLC
and (ii) DCA on the partitioning of CH between micelles and vesicles. Results:
The ranges of spontaneous variations were as follows: CSI 0.90-1.90; BLC
73.9-279.8 mM; VCH% 26.1-89.2%; VCH:PL, 0.36-1.47; [VCHI 3.2-18.5 mM
and [MCHI 2.0-14.9 mM, while the mean BA composition (% of total ± SEM)
was: 40.3 ± 1.9% cholic acid, 37.3 ± 1.2% chenodeoxycholic acid and 21.2
± 1.5% DCA with <2% of lithocholic and ursodeoxycholic acid. CSI corre-
lated positively with the VCH% (r = 0.65; p < 0.001), the VCH:PL (r = 0.73;
p < 0.001) and the [VCH] (r = 0.69; p < 0.001). There was no relationship
between the BLC and the CSI, although as the BLC increased, the fraction of
cholesterol in vesicles (% VCH) reduced (r = 0.53; p < 0.001) while the [VCH]
increased (r = 0.42, p < 0.01). Since the CSI also correlated positively with %
DCA (r = 0.54; p < 0.001), it was not surprising that the % DCA was linearly
related to the VCH:PL (r = 0.53; p < 0.001) and [VCHJ (r = 0.59; p < 0.001)
but there was no significant relationship with the [MCH]. Multiple regression
analysis confirmed that: (i) both the CSI (p < 0.001) and the BLC (p < 0.001)
were independent determinants of [VCHJ (r = 0.88) and similarly (ii) both the
CSI (p < 0.002) and the % DCA (p < 0.05) also determined the [VCHJ (r = 0.74)
independently of each other. Interpretation: Relative increases in BLC and the
% DCA (by virtue of its hydrophobicity) favour the partitioning of CH to vesi-
cles, as opposed to micelles which, in turn, leads to a rise in the VCH:PL and
an increase the propensity of vesicular CH to precipitate microcrystals - an
early step in CH-GBS formation.
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