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NEUTROPHIL ADHERENCE AND MUCOSAL INJURY INDUCED EFFECTS OF ETHANOL (EtOH) & NITRIC OXIDE (NO) ON MUSCLE STRIP
BY NSAIDs: ROLE OF ENDOTHELL4AL ADHESION MOLECULES TENSION IN CAT LOWER ESOPHAGEAL SPHINCTER (LES). A Keshavarzian R
John L. Wallace, Donna-Marie McCafferty, D. Neil Granger & Paul Kubes, Wasyllw, J Fiedler, G Urban, D Winship & J Fields. Depts Med & Pharm, Loyola
Gastrointestinal Research Group, Univ. of Calgary, Calgary, Alberta, Canada U Med Sch, Maywood, IL 60153, USA; Res & Med Svces, VA Hosp, Hines IL
and Dept. of Physiology, LSU Medical Center, Shreveport, LA. Acute EtOH of gastroesophageal reflux (GER) and

Adherence of neutrophils to the vascular endothelium is an early and esophagitis. It also results In decreases In both LESP and esophageal

critical event in the pathogenesis of NSAID-induced gastric injury. Both contractillty which may be responsible for GER. Since the molecular target(s)
adherence and mucosal injury can be prevented by an antibody directed and-mechanism(s) of action of ethanol on excitable tissue are unclear, we
against the CD18 adhesion molecule on neutrophils. In this study, we have developed an animal model (fellne esophageal contractilIty) to simultaneously
examined the role of endothelial adhesion molecules in NSA.D-induced study functional changes (In & ex vivo) and their biochemical correlates. Since

NO inhibits contractillty of LES, we tested an inhibitor of NO synthesis (NAME)
mucosal injury and neutrophil adherence. to see IfEtOHe Inhibition of LES contractility might be via potentlatlon of NO

Indomethacin (20 mg/kg p.o.) was administered to rats and damage activity. Strips of circular LES muscle were isolated and equilibrated In organ
was assessed- 3 h later. Grouips of 5-rats each were pretreated i.v. with baths In Krebs/Glucose buffer (370C, 4 g preload). Changes In resting tension
monoclonal antib5dies directed against the foilIowing &iSesion molecules: (RT) and In carbachol (CCH, 0.601-to 100 uM) induced tension (PEAK) were
CD18, ICAM-1, E-selectin- or P-selectin. Controls received vehicle -or anon- measuredtnlIeipresence of EtOH-(0, 12.5,25,50,75, 100 mM) and/or NAME
binding antibody. The effects of these antibodies on neutrophil adherence in (0.1 mM). Half-maximal (ED5O) responses to CCH were also calculated.
mesenteric venules following superfusion with indomethacin (25 gg/ml) was EtOH (mM) 0 12.5 25 50 75 100

assessed by intravital video microscopy. Also, the effects of dexamethasone PEAK RESPONSET&CCH
(1 mg/kg s.c. at -2 h) on indomethacin-induced gastic injury and neutrophil mean (mg) 4760 3775 3000 2513 2375 3038
adherence was determined. mean(%) 100 79 63 53 50 64

TneitmeAthw-in-ine1hired ct4n--h ffit sem (mg) 428 472 274 109 301 236

of 8-fold) which was significantly (p<0.05) reversed by anti-CD18 (93%),. Alcohol dose-dependently and significantly (*: p < 0.05) Inhibited peak
anti-ICAM-1 (83%) and anti-P-selectin (57%), but not -by the other responses to CCH-induced tension (Table). The affInity (1 I EDSO) for CCH also
antibodies. Dexamethasone reduced the extent of gastric injury induced by decreased with Increasing EtOH (Spearman correlation, p < 0.02) with aantibo.ies maximal decrease (- 79%) at 50 mM EtOH. Mean resting tensions also
indomethacin by 73%, and neutrophil adherence by 72%/o. decreased but to a much lesser extent with a-maximum decrease of -21% (2350

Conclusions: These experiments suggest a critical role for endothelial to 1856 mg) at 25 mM EtOH. In a 2nd experiment, EtOH levels of 0, 75 and 100
adhesion molecules in NSAID-induced neutrophil adherence and mucosal mM gave tensions of 7413 (100%), 5003 (67%) and 6103 (82%). Pre-incubation
injury. Inhibition of expression of these molecules by dexamethasone may of strips with NAME completely reversed the inhibition by 100 mM EtOH (7308,
underlie the ability of this agent to reduce the severity of experimental 99%, p c 0.05) and partlally reversed Inhibition by 75mM EtOH (5361,72%).
NSAID-gastropathy. The neutrophil.endothelium interface may represent .a NAME alone did not affect tension (7348,99%). We conclude that EtOH-,NSAID
important target for therapies aimed at preventing the mucosal injury oxIdc.
associated with the use of NSAIDs.
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by the antibodies directed against CD18 and ICAM-1. The antibodies to P-
selectin and E-selectin reduced gastric injury by only -25%, but this was
significant (p<O.O5). The non-binding antibody was without effect.
Indomethacin induced significant neutrophil adherence (increase from basal

RESTING TENSION
(% change from
basellne) + 9.7 + 20.5 - 21.5 - 8.5 - 2.0 -5.3

THE REDUCTION BY ENDOTOXIN OF PENTAGASTRIN-
STIMULATED GASTRIC ACID SECRETION IS REVERTED BY
TETRODOTOXIN AND NlTRIC OXIDE-INHB1ITION. J.V.LY1Mug=
M.A.Martinez-Cuesta, M.D.Barrachina, L.Moreno, J.M.Piqu6,
B.J.R.Whittle. Dept of Pharmacology, University of Valencia, Valencia,
Spain; Hospital Clinic, Barcelona, Spain and Welcome Research
Laboratories, Beckenham, UK.

The release of the neuromodulator, nitric oxide (NO) has been implicated
in the acute inhibition by endotoxin of gastric secretion (Eur.J.Pharmacol.,
218, 315) We have now analyzed the local effects of the neurotoxin
tetrodotoxin (ITMX), as well as ablation of primary afferent neurones with
capsaicin or cholinergic and adrenergic blockade, on the actions of
endotoxin on pentagastrin-stimalated acid production. Wistar rats (180-250g)
were anaesthetized-(urethanezl5g-kg,-i.p-)-and--the stomachs-continuously-
perfused with saline (0.9 ml min7'). Endotoxin (E.coli lipopolysaccharide
1 mg kg-' i.v.) was administered once H+ output stimulated by the i.v.
infusion of pentagastrin (8 gg kgl h-') had remained constant for 30 min,
with acid secretion being-determined over the following 120 min. Rats were
treated with capasaicin (50 mg kg-' s.c. for 3 days 2 weeks before),
guanethidine (8 mg kg' i.v. 3 and 16h before) or, 15 min before endotoxin,
with the NO synthase inhibitor, N--nitroarginine methyl ester (L-NAME,
10 mg kg-' i.v.), L-arginine (100 mg kg-' i.v.) or atropine (0.5 mg kg' i.v.
). In some cases tetrodotoxin CITX) was applied (0.12 pg per rat) locally
on the gastric serosa. Results: Acid secretion stimulated by pentagastrin
(31±3 tEq H+ 120 min-' 100g-', n=40) was inhibited (p<0.001) by
endotoxin (70±6% inhibition, n=17). Pretreatmentrwith L-NAME or
serosal application of TIX significantly (p<0.001) restored the secretory
response to pentagastrin (29±7 and 38±13 I&Eq Ho 120 min-' lOOg'
respectively, n=7 in both). The effects of L-NAME were prevented
(p<0.0l) by the prior administration of L-arginine (n=9). Pretreatment
with atropine (n=8), guanethidine (n=10)-or capsaicin (n=10) did not
modify the acid inhibition by endotoxin. Neither local TIX nor L-NAM
significantly modified-the-response to pentagastrn in control animals. These
findings with TIX indicate that reduction of acid secretion by endotoxin
involves neuronal activity. Inhibition of NO-synthesis has a comparable
action, but not treatment with atropine, guanethidine or capsaicin. Activation
of a non-adrenergic non-cholinergic neuronal pathway involving NO could
thus mediate the acute acid inhibitory effects of endotoxin.

NSAIDS AND PROSTAGLANDIN EFFECTS ON PEPSINOGEN SECRETION BY
DISPERSED HUMAN PEPTIC CELLS. A. Lanas. J. Nerfn, M.T Serrano, R.
Sainz. Services of Gastroenterology and Biochemistry. University of
Zaragoza. Spain.

To further understand the potential mechanisms of nonsteroidal anti-
inflamatory drugs (NSAIDS)-induced gastroduodenal mucosal lesions, we
have studied the effects of 3 different NSAIDS, aspirin (ASA), a
heterocarboxylic acid, lbuprofen (IBU), a propbonic acid, an Indomethacin
(IND), a lndolacetic acid, on pepsinogen secretion by dispersed human
peptic cells. Peptic cells prepared from endoscopically obtained biopsies
underwent collagenase digestion, mechanical disruption and density gradient
centrifugation (Gastroenterology, 1992: 102:A33) and were responsive to
different- secretagoguesincduding t0-6M acetilcholine (AChy and_tO-41M
histamine. Results are expressed as % of total pepsinogen-content withbasal
secretion subtracted. Each experiment was done 49-9times; ASA-and-IBU
(10-4-,0-8M) did not affect neither basal nor ACh-stimulated pepsinogen
secretion, but histamine-stimulated pepsinogen secretion (1.70±0.24%)
was potentiated dose-dependently by ASA (max. stimulation 1 0-4M
-2.96±0.3%,pc0.005), and IBU (max. stimulation10-6M - 2.86±0.4%,
p<0.01). However, IND increased basal pepsinogen secretion at low
concentrations (max. stimulatlon 10-g9M -2±0.55-%-p O-1-),-but- it-did-
not modify ACh-stimulated pepsinogen secretion and only potentiated
histamine-stimulated pepsinogen secretion at the higher dose( 10-5M -

2.93±0.3, p<0.05). When stimulated with 10uM 14C-arachidonic acid,
human peptic cells produced prostag9andins E2-D2>F2 alpha >12; this
secretion was inhibited by co-incubation in the presence of NSAIDS.
However, NSAIDS-stimulation or potentiation of pepsinogen secretion was
independent of prostagiandins because exogenous PGE2 and PGD2 (10-6M-
10-9M) significantly (p<0.01) increased basal pepsinogen secretion (max.
stimulation 10-7M PGE2-3±1.1%; 10-9M PGD2.2,3±1.1%). This
stimulation was additive to 10-6M ACh-stimulated pepsinogen release
(5±20.6%)(PGE2±ACh-8.8±0.6%), but they did not modify, histamine-
stimulated pepsinogen secretion alone or plus NSAIDS. We conclude that 1)
ASA, IBU and IND stimulate pepsinogen secretion by human peptic cells.
However, ASA and IBU effects are different to that produced by low
concentrations of IND which suggest the mediation of different and specific
mechanisms. 2) The mechanisms involved are independent of cycloxygenase
inhibition. 3) The stimulation of pepsinogen secretion might be an additional
mechanism of NSAIDS-induced gastroduodenal lesions.

S20 II UnitedEuropean Gastroenterology Week
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://gut.bm
j.com

/
G

ut: first published as 10.1136/gut.34.3_S
uppl.S

20 on 1 January 1993. D
ow

nloaded from
 

http://gut.bmj.com/


II UnitedEuropean Gastroenterology Week

OIX/S 116

OIX/6 832

OIX/7 007

OIX/8 883

MUCOSAL CALCIUM CHANNEL ACTIVITY MODULATION BY
GASTRIC MUCINS. B.L. Slomiany, V.L.N. Murty,* J.
Piotrowski, A. Czajkowski and A. Slomiany. Research
Center, UMDNJ, Newark, NJ, USA.

Although mucins are recognized as major
constituent of mucus perimeter of lastric mucosal
defense, until now, their role in the stomach has
been ascribed primarily to the preservation of
gastric mucosal integrity at the pre-epithelial
level. The data obtained in this study demonstrate
for the first time that acidic gastr-ic -mucins have
also the ability to affect directly the processes

occurring at the epithelial cell surface-perimeter of
gastric mucosal defense, namely, the maintenance of
intracellular calcium level. The experiments were
conducted with calcium channels isolated from gastric
epithelial cell membrane. The 4 Cai+ uptake into the
vesicle-reconstituted channels, while only moderately
(14%) affected by the intact human gastric mucin, was

significantly inhibited (59%) by the acidic mucins.
This effect was associated with the sialic acid and
sulfate ester groups of the glycoprotein, as their
removal caused a loss in the inhibition. The channel
complex on EGF binding in the presence of ATP
responded by an increase in protein tyrosine
phosphorylation reflected mainly in 55 and 170kDa
proteins, and the vesicles containing such
phosphorylated channels showed a 50% increase in Ca +

uptake. The--channel protein phosphorylation was
inhibited by the- acidic gastric mucins, which also
interfered with the binding of EGF to the channel
protein. The reduction in----EGF binding was

proportional to the acidic mucin concentration up to
100Ag attaining maximum inhibition of 26.4%.
Following removal of sialic acid, the inhibitory
effect of the glycoprotein decreased to 19.9%,
desulfation reduced the effect to 9%, while the
desulfated and desialized mucin totally lost its
inhibitory capacity. These data, thus, provide, for
the first time, direct evidence for the active
participation of mucins in the maintenance of the
epithelial perimeter of gastric mucosal defense.

INIHBITION OF H. PYLORI GROWTH IN-VITRO BY FAITY ACIDS
AND BY BILE ACIDS. S Khulusi. HA Ahmed, MA Mendall, P Patel,
J Levy and TC Northfield. Department of Medicine, StGeorges Hospital
Medical School, London, UK.

Inuuxn: The prevalence ofduodenal ulcer disease is inversely related to
dietary unsantated fatty acids (FA); and antral gastrius caused by high intra-
gastric bile acid (BA) concentration is associated with diminished H. pylori
prevalence. Furthermore, both unsaturated FA and BA inhibit the growth of
several bacterial species in-vitro. We investigated the effects of three
unsaturated frce FA and four BA conjugates of taurineon H. pyloni growth in
liquid culture. Method: H. pylori was incubated in Brucella broth with 10%
horse serum and antibiotic supplement (Vancomycin, Tnimethoprim,
Cefsulodin and Amphotericin) at 379C under microaerophilic conditions.
Individual BA and FA (0.05, 0.1, 0.5, 1.0 and 5mM) were added to separate
cultures and incubated for 24hrs. Over this time interval, optical density
changes of the culure_at--540nm were use&to assess-numbers of organis.
Changes in optical density were shown to be closely related to viable count
performed on chocolate agar plates (r=0.9l,p<0.02). Identity of the organisms
was confirmed at each stage by Gram stain, urease and catalase tests.
Morphology of the organism and membrane integrity were assessed by light
and by electron microscopy respectively. Results: Table shows H. pylori
growth following an incubation period of 24hrs with individual FA and BA,
expressed as % of control growth. From the top of the table down, FA are
arranged in order of increasing numbers of double bonds (from 1-4) and BA in
order of increasing hydrophobicity.

FA/BA Concentration 0.05mM 0.1mM 0.5mM 1.0rnM 5.0mM
Oleic acid (18:1) 100 95 98 92 88
Linoleic acid (18:2) 100 76 68 55 24
Arachidonic acid (20:4) 96 72 51 35 18
Ursodeoxycholate 102 95 86 76 63
Cholate 105 80 78 70 48
Chenodeoxycholate 97 81 50 38 27
Deoxycholate 100 71 37 31 24

Increased proportion of coccoid forms of H. pylori on Gram stain and
disruption of the cell wall on electron microscopy were demonstrated in
cultures showing greatest growth inhibition. Conclusiogn: The in-vitro
growth of H. pylori can be inhibited by BA and unsaturated FA. The
mechanism of inhibition probably includes cell wall disruption. Increasing
inhibition due to BA is related to hydrophobicity, suggesting a detergent effect.
Inhibition due to FA is related to the number of unsaturated double bonds,
possibly explaining the protective effects of dietary polyunsaturated FA against
duodenal ulceration. These findings may have theraputc implicaions.

OMEPRAZOLE REVERSES DELETERIOUS EFFECTS OF
INDOMETHACIN ON EXPERIMENTAL GASTRIC ULCER
HEALING: DYNAMIC ASSESSMENT OF ENDOSCOPIC,
HISTOLOGIC, AND PROLIFERATIVE CHANGES
A. Schmasmann, A. Tamawski *, B.M. Peskar **, L. Varga, B. Flogerzi,
F. Halter. Gastrointestinal Unit, Univ. Hospital, Inselspital, Bern,
Switzerland. * Gastroenterology, DVA MC; Long Beach, UCI, California,
USA ** Dept. Experim. Clinicial Medicine, Ruhr-Univ., Bochum, Germany.

Indomethacin delays healing of experimental ulcers by formation of
abnormal granulation tissue, decreasing angiogenesis and by reduction of
epithelial cell renewal at the ulcer margin. We studied the healing dynamics of
indomethacin-induced delay of ulcer healing using a novel videoendoscopic
system and studied in which phase omeprazole may reverse this delay. In
addition, we studied the mechanisms how omeprazole can counteract the
negative effects of indomethacin on epithelial cell prollferation in the ulcer
margin as well as on angiogenesis in granulation tissue.
Methods:- 64 rats with cryo-ulcers in--the corpus were treated with either:
placebo, indomethacin (2 x 0.5 mg/kg s.c), omeprazole (1 x 40 pmol/kg
s.c.), or indomethacin-+ omepazole. Ulcer size was measured three times per
week with a novel videoendoscopic method and the healing was assessed in
the early (days 3-8) and late (days 10-15) phase. On day 8 and 15, the ulcer
size, cell labeling index, density of microvessels, and thickness of granulation
tissue were measured in standardized histologic mucosal specimens.
Results: Ulcer diameter on day 1 was 6.2 ± 0.1 mm (x ± SEM). In placebo
treated rats, daily ulcer size reduction was 7.1 ± 0.4% in the early and 4.0 +
0.3% i n the late healing phase.-V-ideoendosc-opic-and-histologic ulcer-sizes
were closely (r = 0.95) correlated. Omeprazole significantly (p < 0.02)
increased the daily ulcer size reduction (acceleration of healing) in the early
healing phase to 8.4 ± 0.4%, but did not accelerate healing in the late phase.
Compared to placebo, indomethacin decreased healing predominantly in the
late phase by 75% (4.0 ± 0.3% in placebo vs. 1.0 ± 0.2% in indomethacin
group; p < 0.005); indomethacin reduced: prostaglandin generation by 27 %
(p < 0.05), cell proliferation by 2-fold (p < 0.02) and number of microvessels
in granulation tissue by 1.9-fold (p < 0.02) and increased: histologic ulcer
size and thickness of granulation tissue by 2.3- and 1.8-fold, respectively.
Co-treatment with omeprazole significandy (p-< 0.02) reversed indomethacin-
induced effect on: cell proliferation (55% reversal), granulation tissue
(complete reversal), and overall ulcer healing rate to the placebo (but not
omeprazole) healing rate.
Conclusion: Ulcer healing is accelerated by omeprazole in the early healing
phase and delayed by indomethacin in the late healing phase. Omeprazole
reverses deleterious effects of indomethacin on experimental gastric ulcer
healing. This compensatory action of omeprazole pertains both to epithelial
and mesenchymal structures.

CR-2194ANDCR-2017: NEW TOOLS TO DIFFERENTIATE BETWEEN~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
CR-2194 AND CR-2017: NEW TOOLS TO DIFFERENTIATE BETWEEN
CCK-A AND CCK-B/GASTRIN RECEPTORS IN VIVO

G. Varga, K. Kisfalvi, C. Scarpignato'
Institute of Experimental Medicine, Budapest; 'Institute of Pharmacology,
University of Parma

The physiological actions of cholecystokinin (CCK) are mediated by at
least two different receptor subtypes, i.e. the peripheral (CCK-A) and the
central (CCK-B) CCK receptors. Moreover the gastrin receptor is similar to
the CCK-B receptor and the various peptide of the gastrin/CCK family can
interact with both gastrin and CCK receptors. Therelore, in tissues where
both types of receptors are present, it may be difficult to determine which
effect of a given peptide in this family is due to occupation of which receptor.
The use of selective receptor antagonists is then mandatory,to characterize
peptide-receptor interaction responsible for a specific biological action. The
present study was carried olUt in order to investigate in vivo the receptor
selectivity of two recently synthesized antagonists (i.e. CR-2194 and CR-
2017, gift of Dr. L. Rovati, Rotta Research Laboratorium, Monza, Italy).
Experiments were performed in conscious fistula rats provided with an

indwelling jugular catheter. In two separate sets of experiments, maximal
stimulation of acid secretion was obtained through i.v. infusion of
pentagastrin (16 umol/kg-h) and gastric emptying of liquids (measured after
instillation of a phenol red meal into the stomach) delayed by a continuous
infusion of CCK (10 nmol/kg-h). On different days, saline, CR-2194 (25
mg/kg) or CR-2017 (7.5 mg/kg), injected intravenously, were tested against
the pentagastrin-(acid hypersecretion) or CCK-(delay of gastric emptying)
induced effects. Results, expressed as mean + sem, are summarized
below:

saline CR-2194 CR-2017

Acid output 222 + 31 111 + 10' 198 + 25
(umolO min)

Gastric emptying 46.9 + 4.0 41.4 + 5.3 5.2 + 1.5'
(,Y delay)

p < 0.01 versus saline (ANOVA test)

These results demonstrate that CR-2194 is a selective antagonist for
CCK-B/gastrin receptors whereas CR-2017 is selective for CCK-A
receptors. These compounds are therefore useful tools for discriminating
between different subclasses of CCK receptors in vivo, and might also have
therapeutic potential in acid or motility-related disorders.
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