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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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56 Laparoscopic Transcystic Cholangioscopy (LTC)
for the Removal of the Common Bile Duct Stones

K. Ido, K. Kimura, C. Kawamoto, N. Isoda, T. Suzuki, T. loka, Y. Taniguchi 1, N.
Nagamine, M. Kumagai 2. 1 Dept. of Gastroenterology, Jichi Medical
School, Tochigi, Japan; 2 Imaichi Hospital, Tochigi, Japan

Sixty five of 700 patients had combined CBD stones. For the four patients
in the initial stage when Laparoscopic transcystic cholangioscopic lithotripsy
had not started yet. EST was performed first, then laparoscopic cholecystec-
tomy (LCE) was carried out. In the subsequent 49 patients, LTC lithotripsy
was applied. Endoscopic nasobiliary drainage tube was inserted before LTC
lithotripsy. Out of the 49 patients with LTC lithotripsy, 37 patients (75.5%)
completely treated only by LTC lithotripsy. The stones were pushed out into
the duodenum with the tip of the cholangioscope in eleven cases, the stones
were crushed into pieces by EHL probe in twenty six cases, and the cholan-
gioscope could not be inserted into the CBD via the cystic duct in two case,
because of the complete obstruction of the cystic duct due to acute cholecys-
titis. The average hospital stay was 9.0 days (range, 6-16) in LTC lithotripsy (n
= 37), not significantly different from 8.4 days (range, 4-19) (n = 535) of the
group LCE alone. The patients returned to normal activities usually on the
next day of discharge. This modality of laparoscopic transcystic cholangio-
scopic lithotripsy has the great advantage over endoscopic sphincterotomy
lithotripsy of a short term treatment and the preservation of a normal func-
tioning sphincter Oddi. The instrument used in the present cases did function
well because the scope (Pentax PCN-J9, Olympus XCH-P2R2) was designed
for this specific purpose.

57 Enteral Diet High in Glutamine Increases Renal
Arginine Production

A.PJ. Houdijk, PA.M. van Leeuwen, T. Teerlink 1, H.P Sauerwein, R.I.C.
Wesdorp. Department of Surgery, Free University, Amsterdam, the
Netherlands; 1 Department ofand Chemistry, Free University, Amsterdam,
The Netherlands

Glutamine (GLN) and arginine (ARG) are important in the host response to
injury. ARG is generated in the kidney from citrulline (CIT). It has been sug-
gested that intestinal GLN metabolism provides CIT for renal ARG synthesis.
This has never been conclusively demonstrated. This study investigates the
effect of a GLN enriched enteral diet on renal ARG production. Male Fischer
344 rats (weights 260-270 g.) received a glutamine enriched (n = 12, 12.5%
WAN) or a balanced control diet (n = 12, CONTR) for 14 days. On day 15 re-
nal plasma flow (RPF) was measured using radiolabeled microspheres and
blood was drawn from the left renal vein (RV) and aorta (A). Plasma concen-
trations (nmol/ml) of GLN, ARG and CIT were determined. Amino acid fluxes
(nmol/min) were calculated by the product of A-RV differences and RPF to
both kidneys, a minus sign indicates release. Results showed no differences
in RPF between the groups. Compared to CONTR, GLN fed rats had signifi-
cantly increased arterial concentrations of ARG (86.8 ± 4.4 vs 1 13.7 ± 4.8; p
< 0.0005), CIT (48.1 ± 1.3 vs 62.7 ± 2.1; p < 0.0001) and GLN (668.5 ± 25.1
vs 788.4 ± 22.6; p < 0.005). Compared to CONTR, kidney fluxes in the GLN
group showed significantly higher release of ARG (-131.3 ± 18.0 vs -181.6
± 18.2; p < 0.05) and a closely related higher uptake of CIT (128.9 ± 14.8 vs
180.7 ± 16.3; p < 0.05). In summary: No differences in RPF were measured
between the groups. GLN enrichment significantly increased arterial levels
of GLN, ARG and CIT. Kidney uptake of CIT in the GLN enriched group was
enhanced and resulted in an increased stoichiometric production of ARG.

Conclusions: Enteral glutamine stimulates renal arginine production by
providing increased amounts of citrulline that is converted to arginine in an
equimolar fashion. The effects of glutamine might in part be explained by
increased arginine production.

E58 Pre-Trauma Growth Hormone Treatment
Decreased Glucose Turnover and Net Hepatic
Release and Maintained Gut Glucose Uptake

M. Mjaaland, K. Unneberg, T.G. Jenssen 1, A. Revhaug. Department of
Surgery, Tromso University, Hospital, Tromso, Norway; 1 Department of
Medicine, Tromso University Hospital, Tromso, Norway

Growth hormone (GH) treatment appears to influence trauma metabolism
favourably by reducing nitrogen losses. We have earlier found decreased car-
bohydrate oxidation postoperatively after GH treatment. Our objective was to
study effects of pre-trauma GH treatment on hepatic and intestinal glucose
metabolism in a trauma model in piglets.

Twenty-four piglets were randomized to three treatment groups; GH-3
was pretreated with GH 24 IU daily three days before the experiment, GH-1
was treated with growth hormone 24 IE at the start of the surgical procedure
and CON served as untreated controls. A standardized abdominal surgical
procedure in general anesthesia was performed. Primed constant infusions
3-3H-glucose were given and rates of appearance (Ra) and disappearance

(Rd) calculated. Substrate fluxes for glucose, lacate, pyruvate and alanine
over the liver and the intestinal tract and whole body nitrogen balances were
calculated.

In the long term treatment group, GH decreased nitrogen excretion (GH-
3: 30.7 ± 16.4 mg/kg, GH-1: 37.7 ± 16.4 mg/kg, CON: 55.2 ± 8.37 mg/kg, p
= 0.001), glucose Ra (GH-3: 14.68 ± 1.24 Asmol/kg/min at 5 hours (5 h) after
surgery, CON: 27.73 ± 1.27 Amol/kg/min (5 h), p = 0.003), Rd (p = 0.009),
hepatic net glucose release (GH-3: -248.4 ± 32.6 jmol/min, CON: -393.2
± 46.0 Amol/min, (p = 0.03). Glucose uptake in the gut was unchanged.

Thus, long term pre-trauma growth hormone treatment decreased nitro-
gen excretion, glucose turnover and hepatic glucose output. Glucose supply
to the gut was maintained.

59 Pancreaticobiliary Responses to Elemental and
Polymeric Protein; Importance of Proteolytic
Activity

PWL. Thimister, W.PM. Hopman, J.L. Willems 1, J.B.M.J. Jansen. Dept. of
Gastroenterology, University Hospital, Nijmegen, The Netherlands,; 1 Dept. of
Clinical Chemistry, University Hospital, Nijmegen, The Netherlands

Little is known about pancreaticobiliary responses to polymeric or elemental
protein intake and about the importance of intraduodenal (i.d.) proteolytic en-
zymes. We therefore studied pancreaticobiliary responses to meals contain-
ing intact and elemental protein in the absence of proteolytic activity from
the gut. Methods: Three experiments were performed in seven male healthy
subjects (25 ± 1 yrs). After a one hour basal period, saline (SAL; 300 ml/h)
was perfused i.d. with the synthetic protease inhibitor camostate (CAM, 0.6
g/h). In the second hour of SAL and CAM perfusion, 15 g albumin (ALB) or 15
g amino acids (AA), in the same molar composition as ALB was perfused i.d.
In addition, on a separate day 15 g of ALB was perfused i.d. without CAM. At
15 min intervals plasma CCK and PP were determined by RIA; bilirubin (BO)
and amylase output (AO) by spot sampling of duodenal juice using PEG-4000
as a recovery marker. Results: CAM abolished i.d. trypsin and chymotrypsin
activity. CAM did not influence basal CCK, PP, BO but tended to increase AO.
Perfusion of AA with CAM increased AO from 4.3 ± 0.7 to 8.2 ± 0.7 kU/h, BO
from 10±4to66 ± 13,umol/h, CCKfrom -16± 6to 26 ± 8 pM.600 min and
PP from -92 ± 56 to 1056 ± 100 pM. (p < 0.05). Perfusion of ALB with CAM
failed to increase significantly AO (7.5 ± 1.5 vs 6.2 ± 1.1), BO (20 ± 7 vs 17
± 6 jtrmol/h), CCK (-39 ± 14 vs -22 ± 9 pM.60 min) and PP (-21 ± 111 vs
-83 ± 60 pM.60 min). Differences between AA and ALB were significant (p
< 0.05) for all parameters. Perfusion of ALB without CAM increased BO from
13 ± 4 to 44 ± 9 smol/h (p <0.05), CCK from -18 ± 8 to 10 ± 9 pM.60 min
(p < 0.05), AO from 4.5 ± 1.0 to 7.8 ± 1.3 kU/h and PP from -38 ± 58 to
140 ± 48 pMI60 min when compared to SAL. Conclusion: In the absence of
proteolytic activity, amino acids, but not albumin stimulate exocrine pancre-
atic secretion and gallbladder emptying. These data may have implications
for dietary management of patients with exocrine pancreatic insufficiency.

60 Nitric Oxide Synthase Inhibitor (L-NAME)
Markedly Reduces Hepatic Perfusion and Oxygen
Delivery in Endotoxemia

T. Saetre, L. Nordsletten, H. Carlsen, T. Scholz, O.A. Smiseth, A.O. Aasen.
Institute for Surgical Research and Department of Surgery B, Rikshospitalet,
University of Oslo, Oslo, Norway

NO inhibitors have been applied in the treatment of septic shock due to their
strong vasoconstrictor property. Recent reports have suggested that such
treatment may cause serious organ damage. In the present report circula-
tory and metabolic changes in the liver were studied during endotoxemia
and treatment with the NO synthase inhibitor L-nitro-L-arginin-methyl-ester
(L-NAME).

Methods. Juvenile pigs were randomized to one of the following groups
(1) Endotoxin + L-NAME, (2) Endotoxin + Saline, (3) Saline + L-NAME, (4)
Saline. Results from group 1 (n = 7) and 2 (n = 8) are presented. Blood pres-
sure was measured in the aorta, pulmonary artery, hepatic and portal veins.
Flow was measured in the hepatic artery (HAF) and the portal vein (PVF). En-
dotoxin (1.7 Ag/kg/h) was given continuously as portal infusion during 8 h of
observation. L-NAME (25 mg/kg) was given as a bolus after 3 h of endotox-
emia.

Results. Endotoxin transiently reduced PVF by 25% and HAF by 45% (P
< 0.05), while L-NAME caused a further and lasting reduction in flow (PVF
78%, HAF 90%, P < 0.05). Transhepatic (portal-hepatic vein) vascular resis-
tance increased to 3 times baseline value during endotoxemia, while L-NAME
caused a further marked increase in resistance to 12 times initial value (P <
0.05). Endotoxin caused a 27% reduction in cardiac output (CO), while ad-
dition of L-NAME reduced CO by a total of 71% (P < 0.05). Portal oxygen
saturation (502P) decreased by 60% in group 1 and 87% in group 2. Arterial
SO2 was unchanged in both groups. Hepatic 02 uptake was not changed in
group 1, but markedly reduced in group 2.
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