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prestenotic dilation in 16 cases, 25 ductal concrements, 11 a disruption of
WD, 11 pseudocysts corresponding to the duct, and 7 parenchymal concre-
ments obstructing the outflow. The initial diagnosis of CP had to be corrected
in five patients: twice there was a tumor stenosis and acute pancreatitis.
Sclerosing pancreatitis was found once. In two patients CP was diagnosed,
but there was no evidence of obstruction of WD and intervention was done
without. Endoscopic therapy was indicated in 35/42 patients (83%). The in-
terventions included 32 EST, 10 stentings, 4 stone extractions by ballon and
24 times short-time nasopancreatic drainage. 18 sessions of extracorporal
shock wave lithotripsy (ESWL) were necessary in 12 patients with pancreatic
duct stones or parenchymal calculi. Endoscopic therapy was technically suc-
cessful in 30 of 35 cases (85%). Technical failure was due to one 90 degree
angle in the proximal WD, 3 disruptions and one stenosis that could not be
passed with the guidewire. These settings were further complicated by ex-
tensive parenchymal calculi in three cases and duct stones in one patient. No
postinterventional pancreatitis was observed. The only complication resulted
in one papillary bleeding, that was stopped by sclerosing therapy. In conclu-
sion, endoscopic therapy of CP with obstruction succeeded in 75 %. It led to
immediate relief of pain in all successfully treated patients. Nevertheless, 30
% of the patients had to have reintervention within one year for stent occlu-
sion or recurrent pain. 2/35 patients underwent pancreaticojejunostomy for
definite relief of pancreatic obstruction.

4 Endoscopic Sphincterotomy (ES) Applied for Acute
Biliary Pancreatitis (ABP) Prevents Further Attack
of this Disease. A Prospective Follow-Up Study

A. Nowak, M. BlaszczyrSska, E. Nowakowska-Dulawa, T. Marek. Department
of Gastroenterology, Silesian University School of Medicine, Katowice,
Poland

Background: Endoscopic sphincterotomy is relatively new method of treat-
ment of ABP and our knowledge concerning its effectiveness for preventing
the recurrence of this disease has not been evaluated as yet.

Materialand methods: In 1983-1993 two hundred and eighty patients with
ABP were treated. One hundred seventy-eight patients were treated by ur-
gent endoscopic sphincterotomy (ES group) whereas remaining one hundred
two patients were managed conventionally (CM group) according to study
protocol. Both groups were comparable to age, sex, and predicted severity
of ABP

Two hundred sixty-three patients (who survived the acute phase of the
disease) were subsequently followed-up in one-year intervals. Follow-up ex-
amination consisted of physical examination, laboratory tests and US. In se-
lected cases patients were hospitalized and CT and/or ERCP were performed
if needed. Special attention was paid to ABP recurrence with regarding to
previously performed sphincterotomy and/or cholecystectomy.

Results: Follow-up data were obtained from 201 (76%) patients out of 263.
Mean observation period was 49 (range: 2-132) months.

Results concerning the recurrence of APB are shown in the table:

ABP recurrence p
ES no ES (Fisher)

Cholecystectomy 0/102 2/49 (4%) 0.104
No cholecystectomy 0/ 33 8/17 (47%) 0.000

Total 0/135 10/66 (15%) 0.000

Conclusion: In acute biliary pancreatitis endoscopic sphincterotomy effec-
tively prevents the recurrence of the disease even in those with gallbladder
stones left in situ.

147 Regional Specificities in the Phenotypes of
Neuroendocrine Cells in the Human Anal Canal:
Evidence for the Presence of a Metaplastic
Neuroendocrine Cell Population

D. Horsch, T. Fink, B. Goke, R. Arnold, M. Buchler, E. Weihe. Department of
Anatomy, Johannes Gutenberg-Universitat, Mainz, FRG; Department of
Internal Medicine, Philipps-Universitat Marburg, FRG

Little is known about chemical phenotypes of neuroendocrine cells in the
human anal canal, the endocrine-like cells and Merkel cells. The presence,
morphology and distribution of neuroendocrine cells was investigated with a
panel of antisera and antibodies for neural markers, biogenic amines and neu-
ropeptides by the sensitive streptavidin-biotin-peroxidase immunocytochem-
istry. Coexistence patterns of neurochemically characterized neuroendocrine
cells were examined by double immunofluorescence cytochemistry.

In the colorectal zone, endocrine-like cells were immunoreactive for chro-
mogranin A (CGA), serotonin (5-HT), pancreastatin (PST), peptide tyrosine ty-
rosine (PWY), glucagon-like peptide-1 (GLP-1), and somatostatin (SOM). Co-
existence patterns of endocrine-like cell types with CGA and GLP-1 were
heterogeneous. In the anal transitional zone (ATZ), endocrine-like cells were
immunoreactive for CGA, 5-HT and PST. Furthermore, six new types of

endocrine-like cells were characterized by their chemical phenotypes; namely
PYY-, GLP-1-, protein gene product 9.5 (PGP), calcitonin gene-related peptide
(CGRP-, neurotensin (NT) and SOM-immunoreactive cells. All endocrine-like
cells types in the ATZ were immunoreactive for CGA. In the squamous zone
and perianal skin, CGA-immunopositive Merkel cells were also immunoreac-
tive for CGRP PST and PGP

Neuroendocrine cells in the anal canal exhibit epithelial zone-related diver-
sities in their neurochemical phenotypes, morphology, distribution and coex-
istence, which may indicate specific regulatory functions. In the epithelium
of the ATZ, which is regarded as metaplastic, endocrine-like cells expressed
phenotypes characteristic of the neuroendocrine cells of the colorectal zone
and the squamous zones, indicating a metaplastic origin of these cells.

1481 Profuse Peptidergic Innervation of the Human Anal
Canal: A Pathogenic Factor for Anorectal Diseases?

D. Horsch, E. Weihe. Department ofAnatomy, Johannes
Gutenberg-UniversitSt, D-55099 Mainz, FRG

Anorectal disorders like anal fissures or hemorrhoids have a very high preva-
lence and incidence and are regarded as chronic inflammations. Neuropep-
tides in the peripheral nervous system are not only regulators of physiological
functions but may also be involved in the feedforward exacerbation of chronic
inflammations. However, little is known about neuropeptides in anal nervous
systems. We investigated the pan-neural and neuropeptidergic innervation of
the human anal canal by different immunohistochemical techniques.

The general innervation, as assessed by staining for protein gene prod-
uct 9.5 (PGP), was ubiquitously abundant in all regions and neuropeptider-
gic nerve fibres formed region-specific subsets. The pan-neural and neu-
ropeptidergic innervation was particularly dense in the haemorrhoidal plexus,
where haemorrhoids develop. In the dermis of the squamous zones, unusual
distribution patterns of nerve fibres, consisting of concentrated nerves, were
encountered and referred to as areas of high nerve fibre density. These nerves
were especially rich in proinflammatory peptides like substance P (SP) and
calcitonin gene-related peptide (CGRP). It appeared that areas of high nerve
fibre density were increased in tissues of anal fissures.

Our results indicate a close connection between the anal nervous systems
and anal disorders. In particular, sprouting of sensory peptidergic (SP/CGRP)
nerve fibres may be a pathogenic factor of anal fissures, inflammation and
pruritus. Neuropeptide agonists and -antagonists may be exploited in the hu-
man anal canal as topospecific antiinflammatory agents in anal inflammatory
disease and pruritus.

1491 Nitric Oxide Synthase (NOS)-Containing Neurons
in the Small and Large Intestine of Rats and
Guinea Pigs

R. De Giorgio, R. Patacchini 1, V Stanghellini, G. Barbara, M. Ricci Maccarini,
A. Schirinzi, G.C. Cavalli, H.H.H. Schmidt2, R. Corinaldesi. Inst. of Int. Med.
& Gastroenterol., Univ. of Bologna, Italy; 1 Dept. of Pharmacology, Menarini
Pharmaceutical Industries, Florence, Italy, 2 Dept. of Clinical Biochem. &
Pathobiochem., Univ. of Wurzburg, Germany

Nitric Oxide (NO) is a novel transmitter molecule which in the gut is impli-
cated in muscle relaxation. NO is produced from L-Arginine by the action of
NOS, an enzyme dependent upon CA+ +, calmodulin and NADPH for its func-
tion. NO synthesizing neurons can be identified either by NADPH-diaphorase
histochemistry or by immunohistochemistry using antibodies against NOS.
The aim of this study was to visualize enteric neurons expressing NOS-
immunoreactivity (IR), their distribution and innervation pattern in rat and
guinea pig small intestine and colon. Animals were sacrificed and segments
of jejunum, ileum and colon were opened, pinned flat on balsa wood and fixed
in 4% paraformaldehyde. Each specimen was processed as whole mounts:
the mucosa was removed and the submucosa peeled apart from the mus-
cle layer. In some preparations the circular muscle was separated from the
longitudinal layer. Submucosa, circular and longitudinal muscle were incu-
bated 48 hrs with a new, specific anti-NOS rabbit polyclonal antibody (dilu-
tion: 1:250). NOS-IR was detected with similar innervation patterns both
in the small intestine and colon of rats and guinea pigs. NOS-IR was local-
ized to nerve fibers in the muscle layer and in ganglion cells of the myen-
teric and, to a lesser extent, submucous plexuses. The vast majority of NOS-
labeled myenteric neurons showed typical features of Dogiel type neural
cells having lamellar dendrites and a single long processes. A dense net-
work of fibers was seen in the internodal strands and secondary branches
of the myenteric plexus while they were less abundant in the tertiary com-
ponent. NOS-IR innervation of the circular muscle was markedly denser than
that observed in the longitudinal layer both in the small intestine and colon.
In addition, NOS-IR nerve fibers formed a dense network in the deep mus-
cular plexus. The NOS-IR nerve supply of the submucosa was much less
dense than that of the muscle. In conclusion, NO, which plays an impor-
tant role in muscle relaxation and synaptic transmission, is produced in a
subpopulation of neurons in the mammalian enteric nervous system. These

 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
12 on 1 January 1994. D

ow
nloaded from

 

http://gut.bmj.com/


3rd UEGW Oslo 1994 A13

findings provide a morphological basis of potential sites of action of NO in
the gut.

5 Immunoneutralization of Somatostatin Stimulates
Gastric Acid but not Pancreatic Enzyme Secretion
in Anesthetized Rats

G. Varga, H. Wong 1, J.H. Walsh 1, D.R. Campbell 2, T.E. Solomon 2. Institute
of Experimental Medicine, Budapest; 1 CURE, VAMC, Los Angeles, CA;
2 Research Service, VAMC, Kansas City, MO

Secretion of gastric acid and pancreatic enzymes is suppressed during anes-
thesia. The involvement of somatostatin in urethane-anesthesia-evoked sup-
pression of gastric acid secretion has been described. This study has ex-
amined the role of endogenous somatostatin in diminished pancreatic en-
zyme secretion during anesthesia, while monitoring acid secretion concur-
rently. Male Wistar rats (250-300 g) were anesthetized with urethane (1.25
g/kg i.p.). An indwelling catheter (PE50, Clay Adams) was placed into the right
jugular vein. After laparotomy the esophagus and the pylorus were ligated,
and two polyethylene cannulas (PE240) were inserted through an incision in
the forestomach. The stomach was rinsed with 10 ml of saline and then con-
tinuously perfused with saline (1 ml/min, pH 7.0), the effluent was collected
in 10 min fractions, and acid output was determined by titration with 0.02
N NaOH to pH 7.0. The common bile duct was ligated at the hepatic hilum,
and a cannula (PE50) was introduced into the duodenal end of the duct for
collecting pure pancreatic juice. Pancreatic juice was collected in 30 min frac-
tions and amylase activity was determined. After monitoring basal pancreatic
and gastric secretions for 60 min, purified somatostatin monoclonal antibody
(CURE.S6) was injected i.v. in increasing doses (0.05; 0.15; 0.5; and 1.5 mg)
every 30 min (n = 6). Gastric acid and pancreatic amylase secretions were
measured. A control group received control antibody (keyhole limpet hemo-
cyanin, KLH) instead of CURE.S6 (n = 5). Somatostatin antibody induced a
dose-dependent increase in acid output. Basal acid secretion averaged 12.3
± 1.8 AEq/30 min, while acid secretion reached 30.5 ± 6.4 1LEq/30 min af-
ter 1.5 mg CURE.S6 (p < 0.01). Control antibody did not change acid output.
Basal pancreatic amylase secretion (1190 ± 18 U/30 min) was not affected by
either CURE.S6 (179 ± 18 U/30 min after injection of the highest dose, p >
0.05) or by KLH.

These results indicate that endogenous somatostatin mediates at least
in part suppression of basal gastric acid secretion but not that of pancreatic
amylase secretion in urethane-anesthetized rats.

E511Endogenous Somatostatin Inhibits Histamine
Release from the Oxyntic Mucosa

A.K. Sandvik, E. Brenna, R. Marvik, H.L. Waldum. Department of Physiology,
University School of Medicine, N-7005 Trondheim, Norway; Department of
Medicine and Surgery, University School of Medicine, N-7005 Trondheim,
Norway

We have previously shown that gastrin-releasing peptide (GRP) inhibits basal
histamine release from the isolated perfused rat stomach. Concomitant in-
fusion of somatostatin antiserum abolishes this effect. Subsequent reports
have confirmed that GRP-bombesin stimulates somatostatin release from the
oxyntic mucosa. The present study examines the effect of bombesin on so-
matostatin and histamine release from whole and antrectomized isolated rat
stomachs. In this model bombesin stimulates somatostatin release from the
gastric corpus and potently inhibits basal and gastrin-stimulated histamine
release. Furthermore, we assessed the effect of simultaneously released gas-
trin by giving bombesin infusion to awake, minimally restrained rats. In this
situation bombesin stimulated histidine decarboxylase (HDC) activity while
HDC mRNA abundance was unchanged.

The present results indicate that endogenous somatostatin in the oxyntic
mucosa exerts a restraint on the histamine release (and probably acid secre-
tion) induced by GRP-stimulated gastrin release.

Rat Gastric Somatostatin and Gastrin Release:
Interactions of Exendin-4 and Truncated
Glucagon-Like Peptide-1 (GLP-1) Amide

R. Eissele, E. Bothe-Sandfort, B. Goke, J. Eng, R. Arnold, H. Koop. Dept. of
Gastroenterology, Philipps-University, Marburg, Germany

GLP-1 amide has proven to be a potent stimulus of gastric somatostatin re-
lease. Recently, a novel peptide, exendin-4, has been identified, which is sup-
posed to act on the same receptor. In the present study the responses of the
gastric somatostatin (D-) and gastrin (G-) cells to exendin-4 and the effects of
the putative GLP-1/exendin receptor antagonist, exendin (9-39)amide, have
been investigated.

Methods: The in vitro model of the isolated vascularly perfused rat stom-
ach was used. Exendin-4 and exendin (9-39)amide were synthesized on solid

phase support (PAL resin) utilising activated N-(9-fluorenyl)methylcarbonyl
amino acids on a Milligen 9050 peptide synthesizer and purified by prepara-
tive high pressure liquid chromatography. Somatostatin-like immunoreactivity
(SLI-) and gastrin were measured in the effluent by specific radioimmunoas-
says.

Results: 1.) Exendin-4 dose dependently stimulated gastric SLI release
from the isolated stomach from 24 ± 16% (10-10 M) to 945 ± 180% (10-7
M). After cessation of exendin perfusion, SLI release remained elevated in
the post-perfusion period. Gastrin release was inhibited by exendin-4: -26 ±
9% at the lower concentration tested (10-10 M) to -63 ± 4% at the higher
concentration (10-7 M). 2.) Concomitant infusion of exendin (9-39)amide and
exendin-4 reduced dose dependently the increase of SLI-secretion: 852 ±
100 pg/min (exendin-4; 1 -8 M), 527 ± 53 pg/min (exendin-4 and exendin (9-
39)amide; 10-8 M) and 377 ± 67 pg/min (exendin-4 and exendin (9-39)amide;
10-7 M). Inhibition of gastrin release by exendin-4 was partially, but not sig-
nificantly, reversed by co-perfusion with truncated exendin. 3.) After parallel
perfusion of GLP-1 (7-36)amide (10-8 M) and exendin (9-39)amide (10-7 M)
the GLP-1 induced augmentation of SLI-release was significantly diminished
from 703 ± 68% to 172 ± 33%, whereas inhibition of gastrin secretion in-
duced by GLP-1 alone (-55 ± 11 %) was reversed to -29 ± 6% by concomi-
tant perfusion with the truncated exendin.

Conclusion: The peptide exendin-4 has profound stimulatory action of
gastric somatostatin release. Marked inhibition of both GLP-1 and exendin-
induced SLI responses by truncated exendin suggests that both peptides
exert their effects via a common receptor. The localization of this receptor is
unknown but likely in the stomach.

E531Laparoscopic Sonographic Staging of
Gastrointestinal Neoplasms

D. Goletti, P Buccianti, L. Decanini, L. Pieri 1, C. Mariai 1, R. Soisni 2, E.
Cavina. Department of Emergency Surgery, University of Pisa, Italy;
1 Department of Radiology, University od Pisa, Italy; 2 Institute of General
Surgery, University of Pisa, Italy

The wide use of operative and diagnostic laparoscopy binds to a larger use
of laparoscopic sonography (LUS) as a complementary procedure. Diagnos-
tic accuracy of LUS in comparison with preoperative staging and with la-
paroscopy in staging gastrointestinal neoplasms has been evaluated. 22 pa-
tients affected by gastrointestinal neoplasm (9 colorectal cancer, 3 hepatocel-
lular carcinoma, 5 pancreatic carcinoma, 4 gastric carcinoma, 1 gallbladder
carcinoma) were enrolled in the study.

Preoperative staging included abdominal US, CT and endoscopic US (gas-
tric and rectal cancer).

All patient underwent, as preliminary time of a possible surgical approach,
laparoscopy and LUS with staging purposes. LUS was performed by means
of a linear array probe, 6.5-7.5 MHz, characterized by mechanical flexibility
(+ -90) with the availability of doppler scan (LP12 probe, AU 530, Esaote
Biomedica, Genua, Italy). LUS guided biopsies have been performed in 4
cases. Overall-accuracy of LUS in staging gastrointestinal neoplasms (T&M
classification) was 87.5% versus 31.8% of preoperative diagnostic means
and 9.1% of laparoscopy. Liver metastases have been evaluated by means of
LUS with a sensitivity of 100% versus 80% of preoperative staging and 70%
of laparoscopy. On the basis of LUS results therapeutic item has been modi-
fied in 5/22 cases (22.7%). 2 cases of unresectable hepatocellular carcinoma
have been treated with LUS guided ethanol injection. LUS improved abdomi-
nal malignancy detection (cancer spread, nodal metastases, liver metastases)
optimizing the diagnostic power of laparoscopy.

[541Avoidance of Bile Duct Injury During Laparoscopic
Cholecystectomy

P Ezer, A. Antal, P Schmidt, F Korompai. Medical University of P6cs,
Hungary, I. Surgical Clinic VHS video 9 min./or Umatici
Common bile duct injury during laparoscopic cholecystectomy appears to
have a higher incidence than in open cholecystectomy. The aim of this video
is to identify several special steps in laparoscopic exposure of the gallbladder,
cystic duct and common bile duct and to minimize the risk of surgical disori-
entation and common bile duct injury. We use the "elephant trunk" technique.

5 Mechanical and Ultrasonic Lithotripsy During
Laparoscopic Cholecystectomy

A. Antal, P Ezer, P Schmidt, F. Korompai. Medical University of Pecs,
Hungary, II. Surgical Clinic VHS video 9 mmn/or Umatici
Laparoscopic cholecystectomy is a minimally invasive procedure whereby
the gallbladder and gallstones are removed using laparoscopic techniques.
We performed 1500 laparoscopic cholecystectomies using mechanical and
ultrasonic lithotripsy technique. The video show our experience.
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