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period, and the cost-effectiveness hereby could be achieved. It is postulated
that laparoscopic vertical banded gastroplasty will be an attractive alternative
in the treatment of morbid obesity.

118 I Complications After Open and Laparoscopic
Cholecystectomy in Norway

A. Ferden 1, O. Mjaland2 T. Buanes 2. 1 Surgical Department, Central
Hospital ofAkershus, Oslo, Norway,; 2 Surgical Department, Ullevaal
Hospital, Oslo, Norway

The benefit of routine intraoperative cholangiography is debated in Norway.
The main argument for peroperative cholangiography has been to visualize
bile duct anatomy, and hence avoid CBD injuries. If this is important, the Nor-
wegian national registry would be expected to reveal a frequency of CBD-
injuries above other countries.

Methods: A national registry was established in April 1993, including all
patients undergoing cholecystectomy. Most Norwegian hospitals had bythen
practiced the laparoscopic technique for some time, and the period does not
cover the first part of the learning curve. Also patients operated with the open
technique were included. Indications, preoperative investigation and health
condition together with per- and postoperative complications were recorded.

Results: During the first nine months 906 patients were registered, 705
operated laparoscopically, 201 openly (22%). Only in nine of the laparoscopic
patients (1.2%) peroperative cholangiography was performed. 75 patients in
the laparoscopic group (1 1 %) were converted to open technique. Altogether
135 patients underwent an emergency operation due to acute cholecysti-
tis, 58 laparoscopically, 77 openly. Serious complications in the laparoscopic
group were two full CBD transections (0.3%), one partial CBD injury (side-
hole), five perforations of visceral organs with Verres needle and one sepsis.
One patient died form myocardial infarction after laparoscopic cholecystec-
tomy (mortality 0.1%). In the open group, two patients died from myocar-
dial infarction and one from septic shock due to cholangitis (mortality 1.5%).
Other complications to open cholecystectomy was one partial CBD injury
(sidehole) and four sepsis.

Conclusion: Our main quality problem in surgical treatment of gallstones is
the high mortality after open cholecystectomy. The frequency of CBD injuries
is similar to other countries.

190] Comparison of Sequential and Fixed-Sample
Designs in a Controlled Clinical Trial with
Laparosopic Versus Conventional
Cholecystectomy *

0. Reiertsen, P Kjaersgaard, E. Trondsen, A.R. Rosseland, S. Larsen. The
Surgical Department ofAkershus Central Hospital and Medstat Research
Lillestrom, Norway

The aim of the study was to compare a fixed-sample and a sequential design
with regard to study duration, sample size and medical results in a real-life
situation.

A randomized study comparing laparoscopic and conventional cholecys-
tectomy was carried out with a fixed sample design parallel to a sequential
design. The main variable was duration of postoperative convalescence.

In the fixed-sample trial the necessary number of patients was calculated
to be 72. The sequential trial was conclusive after inclusion of 24 patients
and reduced the study duration from 43 to 18 weeks. The mean difference
in duration of postoperative convalescence between the two surgical meth-
ods was 25.8 days in the fixed sample trial and 27.5 days in the sequential
trial in favour of laparoscopic cholecystectomy (p < 0.01). Additionally the
sequential trial reached the same conclusions as the fixed-sample trial for all
the observed variables except for one.

The study indicates that sequential designs should be used more fre-
quently in clinical trials in order to involve the smallest possible number of
patients necessary to reach a conclusion.
* Accepted for publication in Scandinavian Journal of Gastroenterology Jan-
uary 1994

1191 Prospective Case Registration of Laparoscopic
Cholecystectomy in Denmark

S. Adamsen, 0. Hart Hansen, P Funch Jensenn, JG Stage, S. Schultze, P
Wara. Danish National Registry of Laparoscopic Cholecystectomy,
Department of Surgery, Hillered Hospital, Hillered, Denmark

When laparoscopic cholecystectomywas introduced in Denmark in 1991. the
Danish National Registry of Laparoscopic Cholecystectomy was established
by the Danish Surgical Society. The primary aim was to monitor complica-
tions. All patients for laparoscopic cholecystectomy are reported prospec-
tively to the registry. All 53 departments in Denmark currently performing Ia-
paroscopic cholecystectomy have agreed to report their cases, and the reg-

istry is probably complete. Primarily conventional open procedures are not
included.

Data include age, sex, indication for cholecystectomy, previous abdominal
surgery, preoperative investigations, duration of surgery, preoperative cholan-
giography, preoperative complications, reason for conversion, blood transfu-
sion, postoperative course and complications, duration of hospital stay and
time to return to work.

By the end of 1993, the registry included data on 3897 patients. 393
(10%) were converted to an open procedure. In 106 (3.7%) the conversion
was forced due to a complication. Preoperative cholangiography was used in
21%.

Postoperatively, the course was without complications in 86%. The most
frequent complications were cardiopulmonal (3%), abdominal complications
not requiring laparotomy or endoscopy (4%) (mainly abdominal discomfort),
and wound infection (2%).

21/3897 (0.54%) sustained a bile duct injury. Six had a lesion of the right
hepatic duct, and seven a transection of the common bile duct. Five had a
minor lesion without transection of the common duct. Two clip-injuries with
obstruction due to tenting occurred. One patient developed a stricture, prob-
ably due to thermal injury. There were no fatalities among these patients.

Mortality was 0.28% (11/3897), all were 72 years or older. Seven died from
causes unrelated to the operation, while four had procedure related compli-
cations.

Median postoperative hospital stay was two days (interquartile range 1-3,
range 0-67), while median time to return to work was 10 days (4-14, 1-165).

119 I HLA-DQ Restricted T-Cell Clones From the Small
Intestinal Mucosa of Coeliac Disease Patients
Recognize Several Different Gliadin Epitopes

K.E.A. Lundin, L.M. Sollid, D. Anthonsen, 0. Noren, E. Thorsby, H. Sj6strom.
Institute of Transplantation Immunology, The National Hospital, Oslo,
Norway; Dept. of Medical Biochemistry and Genetics, University of
Copenhagen, Denmark

Coeliac disease is precipitated by wheat gliadin. Each wheat cultivar carries
approx. 40 different gliadins, classified as a/f-, y- and w-gliadins. In most
patients, HLA-DQ2 confers the disease susceptibility whereas in those who
are DQ2 negative, HLA-DQ8 is the probable disease susceptibility determi-
nant. We recently found that most gliadin-specific T-cell clones (TCC) from the
small intestinal mucosa of coeliac disease patients recognize gliadin when
presented by DQ2 or DQ8. We now study the gliadin recognition by the TCC
with one purified a/fl-gliadin and two purified y-gliadins from the wheat culti-
var Kadett and with synthetic peptides from the N-terminal region of a-gliadin.

One TCC recognizes both the a/fl-gliadin and the two y-gliadins from
Kadett, another TCC recognizes the a/fl-gliadin only, whereas three other TCC
only recognize the two y-gliadins. Further TCC recognize other gliadin frac-
tions which are heterogenous with respect to a/fl-, y- or w-gliadins. Some TCC
only recognize wheat gliadin, others also proteins from rye. None of the TCC
recognize synthetic a-gliadin peptides from the cultivars Scout 66, Kolibri and
Cheyenne. Since there are many a/fl-gliadins with minor sequence variations,
the epitopes may for some of the TCC still be found in this region.

The results suggest that the T-cell response towards gliadins in coeliac
disease is diverse. Thus, the stimulation of a large number of different, gliadin-
specific T-cells in the small intestinal mucosa may take place and hence be
an important feature of the disease immunopathogenesis.

11000 Beneficial Effect of Dietary Pectin on the
Recovery of Mice with Griseofulvin-Induced
Porphyria

D. Adjarov 1, A. Ivanova 1, M. Kerimova 2, N. Donchev 2, B. Borov 2, E.
Naydenova 2 1 Clinic of Gastroenterology, Higher Medical Institute, Sofia,
Bulgaria; 2 Center of Hygiene, Medical Ecology and Nutrition, Sofia, Bulgaria

The study was aimed to establish whether dietary pectin could exert a ben-
eficial effect in already induced experimental hepatic protoporphyria, as an
interference of pectin with enterohepatic circulation of protoporphyrin could
be expected. Thirty-two male Balb C mice were fed with standard diet, con-
taining 1% griseofulvin for 7 days. In a group of 8 animals killed immediately
after cessation of the griseofulvin treatment excessive amounts of protopor-
phyrin in the liver (a 450-fold increase) and in the stools (a 34-fold increase)
were found. The other animals were divided by 8 into three groups, which
were fed for another 7 days with following diets: standard food; standard
food, containing 4% high methylic esterification pectin; standard food, con-
taining 4% low methylic esterification pectin.

A beneficial effect of pectin enriched diet was observed. The withdrawal
of griseofulvin for 7 days led to a 2,3-fold increase of hepatic protoporphyrin
in mice fed standard diet, only but a 4,5-fold reduction was established in the
animals fed pectin diet. Parallel changes in faecal protoporphyrin were regis-
tered, which was inconsistent with the assumption for interference of dietary

 on M
ay 19, 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
43-a on 1 January 1994. D

ow
nloaded from

 

http://gut.bmj.com/


3rd UEGWOslo 1994

pectin with enterohepatic circulation of protoporphyrin. Although the mecha-
nism of the observed effect remains to be elucidated, it would be worthwhile
to examine the influence of dietary pectin in the patients with erythropoietic
protoporphyria complicated with liver involvement.

11001 Differences in the Hepatic Active Transport of
BA in Rat and Rabbit

R. Aldini 1, A. Roda 2, P Simoni, S. Marchetto, M. Montagnani, C. Polimeni,
E. Roda. Cattedra di Gastroenterologia, Universita di Bologna, Bologna,
Italy; 1 Istituto di Scienze Chimiche, Universita di Bologna, Bologna, Italy;
2Dipartimento di Scienze Farmaceutiche, Universita di Bologna, Bologna,
Italy

The hepatic extraction of bile acids (BA) has been demonstrated a highly ef-
ficient process, though species differences in the hepatic uptake have been
shown. However, it has not yet been settled whether those differences are
related to the number or/and affinity of the transporters for the bile acids
in the hepatic plasma membranes. In the present investigation, rat and rab-
bit livers were perfused with increasing concentrations of taurocholate (TCA)
and tauroursodeoxycholate (TUDCA) and dose-response curves for each bile
acid were obtained. Both the BA showed saturation kinetics in both animals,
the Vmax in the rat being higher than in the rabbit (TCA Vmax: 1.58 ± 0.26
and 0.52 ± 0.02 umcl/min/g liver respectively; TUDCA Vmax: 1.54 ± 0.22 and
0.37 ± 0.02 umol/min'g liver respectively); the Km was lower in the rabbit for
both the bile acids, although always inferior to 1.0 m vi. No linear component
of the uptake (passive diffusion) was observed. Therefore, differences in the
hepatic extraction of BA in the two species come of differences in the kinetic
parameters, of the uptake. Since no passive diffusion for TCA and TUDCA was

observed, the differences in the kinetics parameters support the concept of
a higher number of transporters of relatively higher affinity in the rat than in
the rabbit, possibly regulated by the presence of each BA in bile.

11002 Functional Anatomy of the Liver in the Wistar
Rat

L. Lorente, G. Rodriguez, M.A. Aller, J.H. Duran, S. Alonso, J. Arias. Dpto.
Cirug/a, Facultad de Medicina, UCM, Spain
A prior careful anatomic study of the hepatic morphology as well as of the
vascular and biliary structures, is required for the appropriate development
of the different types of partial hepatectomy in the rat using microsurgical
techniques. The classification of the hepatic parenchyma in lobes and sectors
in relation to the most frequent distribution of the biliary, arterial, portal and
venous branches is also possible with this study.

Studying the hepatic hilus with a operating microscope in 120 Wistar rats
has made it possible to describe the arterial and portal vascularization and the
extrahepatic biliary route, as well as its most frequent anatomic variants. Fur-
thermore, studying with a operatory microscope the hepatic vascular casts,
get by a corrosion-injection technique, in 40 rats has made it possible to de-
scribe the hepatic venous drainage.

The liver in the rat is made up by these lobes: left lateral lobe (LLL), middle
(ML), right lateral (RLL), caudate (CL) and the caudate process (CP). In the rat
the CL shows a prolongation that join it with the RLL. The interior limit of the
hilar vascular structures that exist between the hepatic inferior lobes (CL and
RLL) and the superior lobes (ML and LLL) is made up by the right portion of
the CR Thus, the CL, CP and RLL form an anatomical unit, the "inferior liver",
while the LLL and ML make another anatomical unit, the "superior liver'.

The description of the arterioportal vascularization and of the biliary and
venous drainage has made it possible to establish six hepatic sectors. The
sector 1 would be the CP the sector 2 the CL, the sector 3 the RLL, the 4th
the right portion of the right middle lobe, the 5th the central and left portions
of the right middle lobe and the left middle lobe and, at last, the sixth sector
would be the LLL.

According to the conclusions obtained in the study of the vascularization
of the hepatic lobes, functional units that are dependent on the blood flow are
identified. This detracts from the classical anatomy described by Couinoud
and leads to the proposal, in this work, of a new anatomo-functional classifi-
cation of the liver in the Wistar rat.

1003 l Differing Effects of Tauroursodeoxycholic Acid
and its N-Ethyl Analogue on Liver Histology in
the Rat

M. Angelico, A. Mangiameli, F Romeo, A. Nistri, C. Cavallaro, M. Di Martino,
S. Grasso, U. Grasso, M. Maina, M. Sofia, A. Blasi. Dept. of Internal
Medicine, Dept. of Gastroenterology, University of Catania, Rome; Dept. of
Public Health, Tor Vergata University, Rome, Italy

Tauroursodeoxycholic acid (TUDCA) exerts beneficial effects on cholestatic
diseases, possibly limited by its biotransformations. N-ethyl-tauroursodeoxy-
cholic acid (N-et-TUDCA) is a novel TUDCA analogue, efficiently secreted into

rat bile after acute feeding, with the potential advantage of resistance to de-
conjugation. We studied the effects of chronic feeding of TUDCA and N-et-
TUDCA on liver histology and serum and biliary lipids in adult male Wistar rats.
Each bile salt was fed to 15 rats by gastric gavage (100 mg/kg/day) for two
weeks. Animals were sacrificed during and after treatment. Results: TUDCA
and N-et-TUDCA accumulated in bile during treatment, accounting for 51.7
± 3.7% and 34.7 ± 1.2% of total bile salt, respectively. Both disappeared
from bile three days after treatment withdrawal. Hepatocellular damage was
rare in TUDCA-fed but was often found in N-et-TUDCA-fed rats, comprising
mild to severe eosynophilic degeneration (p = 0.017 vs TUDCA, Fisher's ex-
act test) and cellular swelling p = 0.045) during treatment, and minimal to
marked necrosis (p = 0.040) after treatment. Pseudo-ground glass cells were
occasionally observed. Portal and lobular inflammation were observed in four
N-et-TUDCA rats only (n.s.). Ductular proliferation and fibrosis were not ob-
served. Histological changes were not paralleled by changes in ALT or al-
kaline phosphatase. Divergent effects on lipid metabolism were found: dur-
ing TUDCA cholesterol increased in serum from 67 ± 10 to 105 ± 17 mg/dl
and decreased in bile from 4.7 ± 0.2 to 2.8 ± 0.5% (molar). Corresponding
changes during N-et-TUDCA treatment were 67 ± 10 to 80 ± 32 mg/dl and
4.7 ± 0.2 to 5.1 ± 3.1% (molar). We conclude that chronic administration of
N-et-TUDCA in the rat is associated with significant hepatotoxicity and does
not induce similar changes in cholesterol metabolism as those observed after
TUDCA.

110041 Effect of the Prostaglandin Analogues Enprostil
(E) and Misoprostol (M), and the Somatostatin
Analogue SMS (S) on the CCL4-Induced Liver
Cell Replication and Regeneration

S. Bang, J. Myren, 0. Naess, K. Beraki. Ulleval Hospital, Oslo, Norway

Earlier studies have shown a protective effect of E, M and S on CCI4-induced
liver cell necrosis. The aim of this study was to evaluate the effect on cell
replication by using the thymidine analogue Bromoxyuridine (BrdU).

Groups of 8-10 mice were injected s.c. with 20 mg CCI4 alone, or 15 min
after i.p. injection of 80 ng S, 100 ug E or 100 ug M per kg body weight. The
mice were injected i.p. with 0.30 ml BrdU 1 h before sacrifice at 48 or 72 h. The
liver was fixed in Metacarnoy for 24 h, and paraffin sections were treated by
immunocytochemical methods providing brown coloured cell nuclei in the
S-phase. The coloured parenchymal and nonparenchymal cell nuclei were
counted independently by two of us in coded sections, in 12 random micro-
scopic fields, x400. Correlation between observers result showed r = 0.73.

In sections from S, E and M-injected mice 0-1 coloured nuclei were found.
At 48 h the number of parenchymal cells in S-phase after CCI4 (34 ± 18) was
not sign different from those after S+CCI4 (28 ± 1 1), M+CCI4 (43 ± 11) or
+CCI4 (29 4 14). At 72 h the number of nuclei in S-phase was reduced to 19
± 9 after CCI4, 18 ± 19 after M+CCI4 and 9 ± 5 after E+CC4. After S+CCI4
the number of cells in S-phase was not reduced (30 ± 21). A significant lower
number of cells in S-phase was observed after E+CCI4 than after CCI4 (p =
0.02).

The study shows that the BrdU-method demonstrated almost no liver cells
in S-phase in the control livers. At 48 h after CCI4 the high number in S-phase
was not affected by S, M or E. At 72 h a reduction of cells in S-phase was
found after CCI4 and M+CCI4. The persistent high number of cells in S-phase
after S+CCI4, and the significantly lowered after E+CCI4, deserve further
study.

110051 In Vitro Study of the Role of Contrast Medium
in Bile Duct Infection

J.G. Bertolino, P Audibert, A. N'Guyen, J. Salducci, J.C. Grimaud.
Department of Hepato-Gastroenterologie, CHU Nord, 13325 - Marseille -

Cedex 15

Infection of the bile ducts is a frequent, serious complication of endoscopic
cholangiography especially if the ducts are obstructed. The most common
offending agents are micro-organisms from the digestive tract (enterococcus,
Salmonellas, Pseudomonas...).

The purpose of this in vitro study was to evaluate the role of contrast
medium in infection of the bile ducts. We evaluated bacterial and fungal
growth in the bile after addition of several contrast media. Four strains of
bacteria (Salmonella typhi, Escherichia coli, Morganella morganii and Pseu-
domonas aeruginosa) and two strains of fungi (Candida albicans and Candida
tropicalis) were cultured in pure contrast medium, in sterile human gallblad-
der bile and in a mixture containing equal amounts of pure contrast media
and sterile human gallbladder bile. Five contrast media with different osmo-
larities and iodine concentrations were used (Contrix@, Omnipaque6, Telebrix
38w, Telebrix gastro and Ultravist 3000). Growth of each organism was stud-
ied for 48 hours in different inoculums (1 02, 104 and 106).

Results: In pure contrast medium, bacteriostasis was noted for all organ-
isms during the first 24 hours followed by death at 48 hours; no growth oc-

curred. In pure bile, rapid and intense growth was observed for all organisms.
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In bile and contrast mixtures, observations were the same as in bile alone.
Conclusion: (1) Gallbladder bile is a suitable culture medium for in vitro

culture of bacteria and fungi. (2) Contrast medium does not encourage bac-
terial or fungal growth. (3) Further study is needed to determine the benefit
of administering prophylactic antibiotics when endoscopic cholangiography
is performed in patients with bile duct blockage.

11006] Increased Frequency of HLA-DRB3*0101(DR52a)
Associated DQA1,DQB1 Haplotypes in Primary
Sclerosing Cholangitis

K.M. Boberg 1, E. Schrumpf 1, 0. Fausa 1, F. Vartdal 2, A. Spurkland 2.
1 Medical DepartmentA, Rikshospitalet, Ulleval Hospital, Oslo, Norway;
2 The Institute of Transplantation Immunology, Rikshospitalet, Ulleval
Hospital, Oslo, Norway

Background: The etiology of primary sclerosing cholangitis is unknown. Ge-
netic susceptibility to PSC is conferred by HLA-genes, which suggests an
immunopathological etiology of the disease. We have previously reported an
increased frequency of HLA-B8 and HLA-DR3 among PSC-patients. Others
have proposed that PSC is primarily associated to DRB3*0101(DR52a). To
further identify the gene(s) primarily involved in the HLA associated suscep-
tibility to PSC, we performed genomic DQA1 and DQB1 typing on 40 Norwe-
gian PSC patients and 181 Norwegian controls.

Methods: Genomic DNA was extracted from peripheral blood according
to standard methods. DQA1 and DQB1 genes were in vitro amplified and
slot-blotted onto nylon membranes. Probing with sequence specific oligonu-
cleotide probes allowed distinction of 8 DQA1 alleles and 12 DQB1 alleles.
The putative DQA1, DOB1 haplotypes were thus deduced for each individual.

Results: The DR3 associated DQA1*0501, DQB 1 *0201 haplotype was car-
ried by 50% of the patients and 23% of the controls (p < 0.001, RR = 3). The
DR6 associated DQA1 *0103, DQB1*0603 haplotype was carried by 35% of
the patients and 18% of the controls (p < 0.001, RR = 3), whereas another
DR6 associated haplotype, DQA1*0102, DQB1*0604, was not found among
the patients, compared to 9% among the controls (p < 0.05, RR = 0.01). A
total of 80% of the patients compared to 38% of the controls carried either
the DR3 or the first DR6 haplotype mentioned above (p << 0.001, RR = 6).

Conclusion: 80% of PSC patients compared to 38% of the controls carry
either a DR3 or a DR6 associated DQA1, DOB1 haplotype. These haplotypes
usually have in common the DRB3*0101 allele, which may thus represent the
HLA gene conferring the primary HLA associated susceptibility to develop
PSC. This possibility will be further examined.

100 I Nicotinamide Methylation and Hepatic Energy
Reserve

R. Cuomo, R. Pumpo, G. Sarnelli, G. Budillon. Cattedra di Gastroenterologia
2, Universith Federico 11, Napoli, Italy
In liver diseases the reduction of hepatic energy reserve may affect many
metabolic pathways that require ATPR e.g. the synthesis of pyridine nu-
cleotides from nicotinamide (NAM). When exogenous NAM is poorly utilized
in this synthesis, it follows a dissipative metabolic pathway and is excreted
in urine as N-methyinicotinamide (NMN).

Recently we reported a significant increase of NMN production and ex-
cretion in cirrhotic patients in basal condition and after NAM oral load. The
aim of this study was to verify NAM methylation in relation to liver content of
ATP and glycogen during rat liver in vitro perfusion with or without metabolic
stress. The stress was obtained by a 15 min delay in Krebs medium perfusion
of isolated liver (see Table).

Normal liver (4) Stressed liver (4)
Time (min) 0 90 0 90
NMN (.tg/g liver) 0.79 ± 0.16 4.33 ± 1.29 0.79 ± 0.44 9.33 ± 2.18**
ATP (mol.10-81g liver) 77.45 ± 16.82 27.73 ± 8.76 46.18 ± 14.06* 16.00 ± 6.83
Glycogen (g/100 g liver) 2.67 ± 0.59 1.13 ± 0.53 1.58 ± 0.68 1.01 ± 0.58

p < 0.05 and ** p < 0.01 vs normal liver (Mann-Whitney test).

The metabolic stress significantly reduced the liver content of ATP The
production of NMN in the stressed rat liver is significantly higher than in nor-
mal liver. The NAM liver methylation is inversely related to ATP (r = -0.74; p
< 0.01) and glycogen (r = -0.53; p < 0.05) levels.

In conclusion this study suggests that the increase of NMN production in
cirrhotic patients may depend on the energy crisis of liver cell.

|1008 lntraoperative Ultrasonography in the
Evaluation of Biliary Tract Diseases

V. Costis, Chr. Dervenis, A. Rousaki, Chr. Lambrakis, A. Ziros, E. Lambrakos.
"Agia Olga" General Regional Hospital, N. lonia, Athens, Greece

In order to evaluate the accuracy of the intra-operative ultrasonography

[I.O.U.] in detecting biliary tract pathology in comparison with intraoperative
cholangiography [I.O.C.], we examined 65 patients [26 male and 39 female]
operated during the last 3 years for chololithiasis. The selection of patients
was based on either a preoperative diagnosis or clinical suspicion of common
bile duct lithiasis. In all these patients both I.O.U. and I.O.C. were performed.
In 29 patients the common bile duct was subsequently surgically explored
because of positive findings on I.O.U. andlor I.O.C.

The I.O.U. showed 1 false positive and none false negative findings, while
the respective findings of l.O.C. were 2 and 3. In all 65 patients, a preoperative
transabdominal ultrasonogram was performed, with 3 false positive and one
false negative findings. In 4 patients, I.O.U. was the only method that revealed
an important coexisting pathology.

I.O.U. is a simple, fast, safe, inexpensive and reliable method in the eval-
uation of biliary tract lithiasis. Its accuracy is greater than that of l.O.C. In
addition I.O.U. permits the investigation of a greater spectrum of other un-
derlying diseases of the hepatobiliary and pancreatic region, preoperatively
unsuspected.

1100 I The Effect of Acute Lowering of Plasma
LDL-Cholesterol on the Hepatic Secretion of
Biliary Lipids in Humans

Hillebrandt Carl Gustaf, Nyberg Bj6rn, Einarsson Kurt, Eriksson Mats.
Departments of Medicine, Karolinska Institute at Huddinge University
Hospital, Stockholm, Sweden

The liver is a key element in the metabolism of cholesterol in man. It is the
only organ by which substantial amounts of cholesterol are excreted from the
body, either directly as free cholesterol into the bile or after metabolism of
cholesterol to bile acids. The major part of cholesterol synthesis occurs in the
liver; cholesterol is also taken up by the liver from plasma LDL-cholesterol.
The regulation of these processes is however not known in detail. Our inten-
tion has been to study the secretion of cholesterol and bile acids during acute
lowering of LDL-cholesterol in plasma.

Method: Eight patients underwent conventional cholecystectomy and
choledocholithotomy. A No 8 Foley catheter, attached to a T-tube was in-
serted into the bile duct during operation. One week postoperatively the Fo-
ley catheter was inflated over night creating a complete bile fistula. 12 hours
following bile duct occlusion a selective LDL-plasma-apheresis was carried
out for two hours. Bile was collected in fractions of 15 minutes starting one
hour before the plasma-apheresis and ending two hours after termination of
the plasma-apheresis. During the collection of bile, plasma lipids were also
analyzed on several occasions.

Results: The plasma level of LDL-cholesterol decreased by 34% from
2.19 ± 0.31 to 1.44 ± 0.57 mmoll during the plasma-apheresis while HDL-
cholesterol in plasma was unaffected. The secretion of bile acids decreased
significantly (p = 0.011) by an average of 29% from 139.8 ± 43.2 to 99.2 ±
20.1 1tmoll 5 minutes. Secretion of cholesterol and phospholipids in the bile
was not affected by the plasma-apheresis.

Conclusion: Bile secretion was studied during selective LDL plasma-
apheresis in 8 patients with complete bile fistula repeated measurements
of plasmalipoproteins and biliary lipids were performed. The results give ev-
idence that, with the present experimental model, lowering of plasma LDL-
cholesterol reduces the secretion rate - synthesis of bile acid but does not
affect the biliary secretion rate of free cholesterol.

11010 I lnterleukin-2 Receptor Expression in Primary
Biliary Cirrhosis: Effects of Ursodeoxycholic
Acid

A.G. Lim, R.P Jazrawi, M.L. Petroni, S. Pereira 1, J.D. Maxwell, T.C.
Northfield. Dept. of Medicine, St George's Hospital Medical School,
London, United Kingdom; 1 Dept. of Immunology, St George's Hospital
Medical School, London, United Kingdom

Cellular immune mechanisms have been postulated to play a major role in the
pathogenesis of primary biliary cirrhosis (PBC). lnterleukin-2 receptors (IL-2R,
CD25), expressed on the exterior of T-lymphocyte membranes are function-
ally important in lymphocyte activation, central to cellular immune activity. Ur-
sodeoxycholic acid (UDCA) has been shown to improve clinical and biochemi-
cal parameters in PBC but its effect on immune mechanisms remains unclear.
Our aim was to assess peripheral lymphocyte activation in patients with PBC
and to determine whether this is modulated by treatment with UDCA.

Peripheral venous blood was obtained from 32 PBC patients- 17 with early
disease (Stages 1 and 2) and 15 with late disease (Stages 3 and 4); and from
16 healthy controls. Peripheral blood mononuclear cells were separated by
osmotic lysis. The expression of IL-2R on total lymphocyte and lymphocyte
subsets was measured by two-colour flow cytometry, using a fluorescence
activated cell sorter (FACS scan). PBC patients were randomized to receive
either UDCA (10-12 mg/lkg/day) or placebo in a double blind controlled trial.

In PBC compared to healthy controls, the expression of IL-2R (%) was
significantly increased for total lymphocytes (26.8% ± 1.6 vs 19.8% ± 2.3;
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p < 0.02) and for T-lymphocyte subset (32.6% ± 2.4 vs 18.3% ± 2.7, p <
0.001). Lymphocyte activation did not correlate with disease stage or liver
function tests (bilirubin, albumin, alkaline phosphatase, g-glutamyl transpep-
tidase and alanine transaminase). Treatment with UDCA did not affect total
or T-lymphocyte IL-2R expression.
We conclude that there is increased peripheral T-lymphocyte activation in

PBC; but this does not correlate with disease severity; nor is it affected by
UDCA treatment. However, the possibility that UDCA affects hepatic lympho-
cyte activation has to be considered.

10111 HLA-G Polymorphism in Hereditary
Haemochromatosis

M.C. Prabhakar, E. Ryan, P MacMathuna, J. Lennon, J. Crowe.
Gastrointestinal Unit, Mater Misericordiae Hospital, University College
Dublin, Ireland

It is established that the Hereditary haemochromatosis (HH) gene is closely
linked to HLA-A but studies to date using probes for HLA-A, B, C and E have
failed to show any characteristic Restriction fragment length polymorphism
(RFLP) pattern. In the MHC Class region there are at least 18 genes including
HLA-G, one or more of which could be adjacent to the HH gene. The aim of
this study was to analyse RFLP pattern in HH using the HLA-G Specific probe
23.2d.

Patients and Methods: HH was diagnosed using standard diagnostic crite-
ria. Ten HLA typed HH patients and 10 HLA typed controls (normal iron stud-
ies) were included. DNA was extracted and digested with ECORI enzyme and
subjected to Southern blotting and and hybridisation. RFLPs were detected
by using autoradiography at -80 C.

Results: The HLA-G specific probe 23.2d detected 6 ECORI fragments in
the 10 controls. The 6th and the smallest ECORI fragment was not detected
in 9 of the 10 HH patients.

Conclusion: HLA-G Specific probe detects an ECORI fragment in control
subjects which is absent in the majority of HH patients. Since HLA-G is ex-
pressed only in extraembryonic trophoblasts it is unlikely to be implicated in
pathogenesis of HH. Our results, however, suggest that the HH gene is at a
site either between HLA-A and HLA-G or telomeric to HLA-G.

11012 Cathartic Effect of Ursodeoxycholic Acid: A
Cross-Over Study in Primary Constipation

R. Talarico, L. Zamboni, M. Malavolti, C. Cicognani, N. Venturoli, C. Sama, L.
Barbara. Istituto di Clinica Medica e Gastroenterologia. University of
Bologna, Bologna, Italy

The effectiveness of bile and bile acids in increasing colonic motility is well
known. Ursodeoxycholic acid (UDCA), the 7-beta epimerof chenodeoxycholic
acid (CDCA) is widely used in the treatment of cholesterol gallstones, primary
biliary cirrhosis and dyspepsia; there are some evidences that it can amelio-
rate lipid metabolism in man. UDCA has a strong choleretic effect and, in
contrast to CDCA, does not induce diarrhea. In some patients UDCA is con-
verted by colonic bacteria to lithocholate, a toxic metabolite, at a slower rate
than CDCA.

Aim of this study was to investigate the effect of UDCA treatment in pa-
tients with primary constipation (three or less hard bowel movements per
week).
We evaluated the number of bowel movements per week (BM) and the

number of subjects with hard stools (HS). 7 subjects (basal BM = 2.4 : 0.5
(m ± SD) and HS = 717) were treated with 9 mglkg/day UDCA for 4 weeks in a
cross-over study vs. Placebo. Differences between the two treatments were
evaluated by means of the Wilcoxon matched pairs (BM) and the McNemar
(HS) tests.

Results. Mean (±SD) values of BM and SH are reported in the table.

1 wk
BM SH

UDCA 4.9 ± 1.8 2/
Placebo 3.1 ± 0.7 37

2 wks
BM SH

5.0 ± 1.9* 2/7*
2.3 ± 0.5 7/7

3 wks
BM SH

5.0 ± 1.9* 2/7*
2.4± 0.57/7

4 wks
BM SH

5.3 ± 2.1 * 2/7*
2.3±0.57/7

P < 0.05 UDCA vs. Placebo.

During the study no patient experienced diarrhea. UDCA treatment
showed a significant efficacy in increasing the number of bowel movements
and in decreasing stool consistency. Since UDCA has been widely used with-
out any valuable side effect, it can be proposed in the management of primary
constipation.

11013 Oxygen-Radical Reactions in Native Human Bile

J. Marakhovsky. Gastroenterology Center, Minsk, Belarus

Oxygen-radical reactions in colloidal type fluids are known to destabilize col-
loidal equipoise and it is common knowledge that bile is a colloidal type fluid.

Aim: The aim of this study was to determine the influence of oxygen-radical
reactions on bile particles destabilization. Material and methods: Examined
were 10 patients without, 10 with mixed- and 10 with cholesterol gallstones.
In bile were investigated: cholesterol (CH) phospholipids (PL), bile acids (BA),
2-thiobarbiturate acids positive substances (TBA-PS). Bile cholesterol carri-
ers were separated by gel-permeative chromatography on Sephucrils 100.
Oxygen-radical reactions were investigated by chemoluminence methods
and nitro-blue tetrazolium test (NBT).

Results: In all cases gallbladder bile revealed the ability for methylene blue
(MB), transformed from leucocompounds, to colour the products and at the
same time, bile was found to exhibit photochemiluminence features, espe-
cially, at the bile lipids spectrum. The NBT test supplemented with phenasane
displayed formazan accumulation in bile. TBA-PS were detected in gallblad-
der bile, which concentration was much higher, compared to that in control.
Cholesterol carriers were found to develop active oxydation reaction. Vesicles
generated TBA-PS. Induced oxygen reaction in bile vesicles fractions resulted
in vesicles agglomeration and spontaneous floatation. TBA-PS content in gall-
stones bile exceeded that of combined changes in bile acids compositions
with elevated molar ratio of DCA and reduced molar ratio of CA, and the sig-
nificant increase of cholesterol supersaturation in bile, alongside with that of
CSI.

Conclusion: Human native bile shows ability to oxygen-radical reactions
with generate lipid peroxydation products which interacted with cholesterol
transport forms in bile and leads to formation vesicles agglomerates.

110141 Sleep Deprivation Impairs Functional Recovery
After Carbon Tetrachloride (CCI4)-lnduced Liver
Injury

F. Marotta, P Safran 1, D.H. Chui 2, L. Snider, 0. Bellini, G.G. Zhong 2, G.
Barbi. GI Service, 'S. Anna Hosp., Como, Italy; 1 Econum, Villeneuve
d'Ascq, France; 2 Int. Med. & Physiol. Dept., N. Bethune Univ, Changchun,
China

Three days prior the study, Wistar rats were housed in rotating cylindrical
cages (Borbely 1979) at either: (1) 1.33 rpm for 24 h/day to prevent REM
phase and deep levels of non-REM sleep, without causing major stress or
significant muscular waste or (2) 2.66 rpm for 6 h locomotion/rest cycles,
so to have the same total walking distance, which is far below the average
performances of rats. Sleep deprivation was checked by EEG monitoring.
Liver injury was induced by 1 mllkg CC14 intraperitoneal injection and sac-
rifice were done at 24, 48 and 72 hours afterwards. No mortality occurred
during the study. The total calorie intake (glucose-enriched water) was com-
parable among the groups. Blood was withdrawn from the jugular vein and
the liver was removed. Liver fatty degeneration, evaluated by a computer im-
age analysis system, was significantly increased in Group 1 (p < 0.05), as
compared to Group 2 and to control, the latter having comparable values.
Similarly, transaminases, but not other routine blood parameters, were sig-
nificantly elevated in Group 1 at 48 h and 72 h observation (p < 0.01). Although
it has been shown in healthy humans that liver metabolism is not affected by
sleep deprivation, these data suggest that it does indeed worsen the pro-
gression of liver damage, by mechanisms still under study. This issue is of
potential clinical interest when considering the post-operative sleep distur-
bances in liver patients.

1015 Ursodeoxycholic Acid, Unlike Simvastatin,
Decreases Cholesterol Secretion in Dieting
Obese Subjects

G. Mazzella, A. Cipolla, N. Villanova, C. Polimeni 1, C. Cerre 2, M.
Montagnani, A.M. Sipahi3, P Parini, D. Festi4, E. Roda. Cattedra di
Gastroenterologia, University of Bologna, Italy; 1 Facolta di Farmacia,
2 Dipartimento di Scienze Farmaceutiche, University of Bologna, Italy;
4 Istituto di Fisiopatologia Medica, University "G. DAnnunzio,' Chieti;
3 Faculty of Medicine, University of Sao Paulo, Sao Paulo, Brazil

Both simvastatin and ursodeoxycholic acid (UDCA) have been shown to re-
duce biliary cholesterol output. The aim of this work was to evaluate in dieting
obese subjects the effects of simvastatin and UDCA administration on biliary
lipid secretion and cholic acid kinetics.
We studied 6 obese individuals (4 F :2 M, aged 22-39, BMI 33-40) on 4

occasions according to a Latin square design: before and, successively, af-
ter four weeks of high fat hypocaloric diet (1026 Kcal) alone, four weeks of
diet plus UDCA (900 mglday) and finally after four weeks of diet plus sim-
vastatin (40 mglday). Between each 4-week study a 3 week washout period
was observed. Our results showed that diet alone produced a significant (p
= 0.032) increase in cholesterol saturation index (CSI) while diet-UDCA lead
to a significant reduction. No differences in CSI were found after simvastatin
administration. Diet alone, diet-simvastatin and diet-UDCA significantly (p <
0.04) decreased cholesterol output (176 ± 20 1zmol/h to 153 ± 16 zmollh,
120 ± 12 zmol/h and 126 ± 16 ,gmol/h respectively). Both diet-simvastatin
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and diet-UDCA, however, induced a further decrease in cholesterol secretion
when compared to diet alone (p < 0.04). Diet and diet-simvastatin signifi-
cantly decreased bile acid secretion, but no differences were seen when diet
was supplemented with UDCA. Cholic acid pool size was significantly (p <
0.04) reduced and turnover increased (p < 0.04) after all 3 treatment periods.
Diet and diet-simvastatin induced a significant (p = 0.032) reduction in cholic
acid synthesis, while UDCA plus diet did not have any significant effect with
respect to baseline.

Our study shows that, in dieting obese patients, diet alone reduces biliary
lipid output with a consequent increase in CSI. Therapy with simvastatin fur-
ther reduces cholesterol secretion without variation in bile acid output and
thus CSI is unmodified. UDCA both lowers cholesterol secretion and main-
tains bile acid output: it is therefore able to reduce the CSI. Weight loss in-
duces a fall in cholic acid synthesis which simvastatin is unable to impede
while UDCA administration maintains it at pre-diet levels.

1016 Morphological Analysis of the Enteric Nerve
Plexuses in the Duodenal Papilla by Means of a
Three-Dimensional Graphic Reconstruction

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

Aim: In human beings, the innervation of the duodenal papilla where the bile
and pancreatic passages are annularly surrounded by the sphincter of Oddi
has not yet been well understood. We attempted to illustrate the arrangement
of the intrinsic nerves in the human sphincter of Oddi and the contiguous
duodenal wall.

Method. Specimens of the duodenal papilla obtained from 20 fresh cadav-
ers without hepatobiliary-pancreatic diseases were fixed in neutral buffered
formalin and embedded in celloidin. Serial longitudinal and cross sections
were made along the axis of the choledochus. Sections were also cut par-
allel to the duodenal mucosa. The sections were stained with the modified
Golgi (Breitenberg) method and examined microscopically. The arrangement
of intrinsic nerves in the duodenal papilla was reconstructed by a three-
dimensional graphic method.

Results: (1) The sphincter of Oddi consisted of fine muscle fibers and
was separated by loose connective tissue from the duodenal musculature,
(2) Myenteric and submucous plexuses were observed in the duodenal wall
at the papilla, (3) A network formed by ganglia and interlacing fine nerve fasci-
cles was observed at the intermuscular space of the sphincter of Oddi (myen-
teric plexus). Such a network was also observed around the sphincteric mus-
culature, (4) Interconnecting fibers were seen between the myenteric plexus
of the duodenum and that of the sphincter of Oddi. Fibers arising from the
submucous plexus in the duodenal wall merged into the plexus surrounding
the sphincteric musculature, (5) Fibers in and around the sphincter of Oddi
were more sparse at the duodenal orifice.

Conclusion: Three kinds of enteric nerve plexus were identified at the
duodenal papilla: myenteric and submucous plexuses in the duodenum and
myenteric plexus in the sphincter of Oddi. There were complicate but ordered
nerve connections between these plexuses, which may contribute the deli-
cate and complicated motility of the sphincter observed physiologically.

11017 Hepatic and lleal BA Active Transport in the
Rabbit: A Quantitative Relationship between
the Two Organs

M. Montagnani, R. Aldini 1, A. Roda 2, S. Marchetto, C. Polimeni, C. Cerre 2,
E. Roda. Cattedra di Gastroenterologia, 1 Istituto diScienze Chimiche,
2 Dipartimento di Scienze Farmaceutiche, Universita di Bologna, Bologna,
Italy

Up to now, the existence of transporters for bile acids (BA) both in the liver and
in the intestine has been well documented, but information is still needed as
to their respective transport capacity. In the present investigation, we aimed
at comparing the hepatic and intestinal transport rates for BA, using per-
fused liver and intestine in a non-recirculating system and a dose-response
curve (0.5-10 mM) for tauroursodeoxycholate (TUDCA), taurocholate (TCA),
and taurodeoxycholate (TDCA) transport rates was obtained. In addition, the
intestinal and mesenteric concentration and BA pattern was also evaluated
in 5 non-fasting rabbits.

Results: TCA, TUDCA and TDCA absorption showed saturation kinetics in

the intestine (Vmax = 4.52, 3.14 and 1.07 tmol/minfintestine, respectively) as
in the liver; the Vmax for TCA, TUDCA and TDCA in the liver was tenfold higher
than the respective in the intestine; the Km did not differ significantly either in
the liver or in the intestine for the three BA, 0.81 vs 0.62, 0.91 vs 0.67 mM and
0.62 vs 0.38 mM, respectively). TCA, TUDCA and TDCA kinetics differences
in the liver paralleled those in the intestine. Although the intestine was not
homogeneously filled, a fall in the BA concentration in the intestinal content
was found in the ileum, in the range of the Km for the studied BA, while the

portal blood BA concentration was below the observed Km of liver uptake.
Conclusions: Both the liver and the ileum do not operate at their maxi-

mal transport rates at the prevailing conditions in portal blood and luminal
content, and the hepatic transport occurs at its highest efficiency (below the
Km values) in physiological conditions. Moreover, in the presence of a ten-
fold higher clearance capacity in the liver, the two transport systems seem
to present a functional similarity, as suggested both by a similar range of Km
concentration for each BA, and by the same ileallhepatic ratio for the two BA.

110181 Superoxide Dismutase Activity in Human
Cirrhosis and in Hepatocellular Carcinoma

A. Grattagliano, G.L. Rapaccini, M.E. De Leo 1, P Marino, S. Borrello 1, M.
Pompili, T. Galeotti 1. Department of Medicine, Catholic University, Rome,
Italy; 1 Department of General Pathology, Catholic University, Rome, Italy

In several human neoplasms superoxide dismutase (SOD) activity has been
shown to be reduced. Furthermore, in Morris hepatomas, its reduction ap-
pears to be directly proportional to the growth rate of the tumors. Human
hepatocellular carcinoma (HCC) is a neoplasm mostly arising on cirrhotic liver.

The aim of our study was to evaluate the SOD activity in liver biopsies
from patients with cirrhosis and from patients with HCC arising on cirrhosis.

On the specimens (weight: 10 mg) obtained by Echo-guided percuta-
neous biopsy we measured the total SOD, the Mn-SOD and the CuZn-SOD
using modifications of the techniques previously employed in Morris hep-
atomas (assay of SOD activity from values giving 50% inhibition of hema-
toxylin autoxidation to hematein).
We evaluated: 3 normal liver, 6 cirrhosis and 5 HCC, all histologically diag-

nosed.
Results. Normal liver: total SOD 12.1 ± 2.4; Mn-SOD 6.7 ± 0.9; CuZn-SOD

5.4 ± 1.5 Jig/mg prot. Cirrhotic tissue: total SOD 7.5 ± 3.2; Mn-SOD 3.8 ±
1.2; CuZn-SOD 3.7 ± 2.2 i.g/mg prot. Neoplastic tissue: total SOD 5.5 ± 3.5;
Mn-SOD 3.3 ± 2.1; CuZn-SOD 2.2 ± 2.2 ,tg/mg prot.

Conclusion. (1) We have assayed the SOD activity on small human hepatic
samples. (2) We found a reduction of SOD activity progressing from cirrhosis
to HCC that could to be in line with the natural history of HCC.

10191 Contact Activation and its Relations to
Hemodynamic Changes in Liver Transplantation

T. Scholz, L. Backman, 0. Mathisen, L. Buo, T. Sigstad Karlsrud, H.T.
Johansen, A. Bergan, G.B. Klintmalm, A.O. Aasen. Institute for Surgical
Research, Rikshopspitalet, The National Hospital, 0027, Oslo, Norway

Activation of enzymes belonging to the plasma contact system and their in-
hibitors were evaluated during liver transplantation (OLTX). Nineteen consec-
utive courses of OLTX in 17 adult patients were investigated. The following
parameters were analyzed using functional techniques (chromogenic pep-
tide substrates): Plasma kallikrein (KK), prekallikerein (PKK), functional plasma
kallikrein inhibition (KKI), Cl-inhibitor (Cl-INH) and a2-macroglobulin (a2-M).
High molecular weight kininogen (HK) degradation was measured by im-
munoblotting technique.

An abrupt rise in KK activities occurred within one minute after reperfu-
sion of the liver graft accompanied by significant proteolytic breakdown of
HK to its degradation products. In addition cardiac output rose by 73% and
systemic vascular resistance fell by 50%. Cl-INH and a2-M activities in plasma
were reduced through the operative course.

The abrupt rise in plasma kallikrein activities accompanied by simultane-
ous degradation of high molecular weight kininogen seen immediately after
reperfusion of the liver graft may be due to contact activation as recipient
blood comes into contact with the underlying basement membrane of in-
jured sinusoidal endothelium in the transplanted liver. Proteolytic activity of
KK in plasma leads to the cleavage of HK with release of bradykinin resulting
in peripheral vasodilatation and increased vascular permeability.
We suggest that the postreperfusion syndrome seen after revascularisa-

tion of the liver in OLTX could be caused by bradykinin release due to contact
activation.

110201 Effect of Different Bile Acid Administration on
Acute Cyclosporin-A Induced Cholestasis in the
Rat

A. Siphai 1, C. Morelli, G. Mazzella, A. Pistillo, M. Montagnani, A.M.
Polifemo, M.R. Milani 2, A. Roda, S. Sottili, S. Casanova, E. Roda. Cattedra
di Gastroenterologia, Universita' di Bologna, Bologna, Italy; 1 Faculty of
Medicine, University ofSao Paulo, Sao Paulo, Brazil-Grant of FAPESP; 2Alfa
Wassermann, Bologna
Cyclosporin A (CyA) is the main agent for preventing rejection of transplanted
organs. One of the major side effects is cholestasis probably induced by mul-
tiple mechanisms, among which the inhibition of the bile acid (BA) canicular
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transport. Recent clinical observations in transplanted patients show that ur-
sodeoxycholic acid (UDCA) administration can reverse the cholestasis. The
aim of this study was to evaluate the effect of UDCA, tauroUDCA (TUDCA)
and taurocholic acid (TCA) in cholestasis induced by acute i.v. administration
in rats. Sixty male sprague Dawley rats (250 ± 10 g) were anesthetized, bile
duct was cannulated and femoral vein catheterized for drug infusion. The rats
were divided in 5 experimental groups: (1) controls, (2) CyA, 3) CyA + UDCA,
4) CyA + TUDCA, 5) CyA + TCA. CyA was administered in vehicle (Intralipid+
1 ml of ethanol) at a dose of 20 mg/kg and BA were administered in saline
solution at a dose of 8 jmol/kg. Control group received saline + vehicle.
Bile samples were collected at baseline and every 30 mins for 180 mins to
measure bile flow and bile lipid secretion. The results are expressed as the
percent change respect to baseline secretion. CyA induced a significant (p <
0.05) decrease in bile flow (from 80 to 66%), bile acid (from 67 to 47%) and
phospholipid (from 80 to 39%) secretion 30 min after administration. Choles-
terol secretion was unchanged. BA secretion was restored by UDCA (64%),
TUDCA (66%) and TCA (62%) coinfusion. Phospholipid secretion remained
markedly reduced in spite of TUDCA (43%) and TCA (40%) administration
and only UDCA coinfusion (47%, p < 0.05) partially restored it. No effect was
found on bile flow.

These data show that the main feature of CyA cholestasis is the fall of
phospholipid secretion which is partially reverted only by UDCA administra-
tion and that infused BA are able to restore bile acid secretion disrupted by
CyA administration.

1021 1 Secretary IGA Secretion in Obstructive
Jaundice Due to Calculi or Malignancy of the
Hepatobiliary System

JY. Sung, S.C.S. Chung, K.N. Lai. Departments of Medicine and of Surgery,
The Chinese University ofHong Kong

Secretory immunoglobulin A (SigA) prevents bacterial adhesion on the bil-
iary epithelium and is important in defence against infection. We studied the
serum and bile IgA levels in patients with common duct stones (CDS) and
malignant obstructive jaundice (MOJ) for 48 hours after endoscopic drainage
of obstruction. Common duct bile from patients with gall-bladder stones only
were collected as control (GS). Bile and serum samples were collected from
nasobiliary catheters after cannulation of the common bile duct at ERC and
measured for total IgA, IgAl, SIgA and free secretory component (SC) levels
by sandwich EIA. lgA2 levels were obtained by subtracting IgAl from total
IgA in bile.

Bile IgA CDS MOJ GS
(jimol/l) (N = 27) (N = 20) (N = 24)

TotallgA 83 ± 11* 82 ± 11* 104 ±3.3
SIgA 18 ± 1.7# 18 ± 2.3# 33 ± 2.9
IgAl 28 ± 6.2 22 ± 2.5* 32 ± 2.4
lgA2 54 ± 9.9* 60 ± 5.3* 73 ± 0.3
Free SC 0.7 ± 0.2* 0.6 ± 0.1* 1.0 ± 0.1

*p < 0.05 vs GS, # p < 0.01 vs GS

We followed the changes of IgA levels for 48 hours after relief of obstruc-
tion. To correct for the influence of the 1g concentration in bile, the Bile:Serum
Ratio (BSR) of IgA related to albumin were calculated, i.e. BSR = (Bile:Serum
Ratio) IgA/(Bile:Serum Ratio) albumin. BSR of total IgA, SigA, IgAl and lgA2
rose significantly (P < 0.05) after drainage. Serial blood and bile samples were
taken from 4 patients (2 CDS and 2 MOJ) for 14 days and showed the same
rising trend of IgA secretion after drainage.
We conclude that 1. Bile SIgA secretion is suppressed in biliary obstruc-

tion due to calculi or malignancies; 2. SIgA secretion recovers with the relief
of obstruction. The suppression of SIgA secretion in bile contributes at least
partly for the development of cholangitis in biliary obstruction.

102 Duplex Ultrasonography in the Assessment of
the Liver Circulation After Peritoneo-Jugular
Shunt Implantation

Gy. Szekely, P Kupcsulik. 4-th Dept. of Internal Medicine, StJanos Hospital,
Budapest, Hungary, 1-st Dept. of Surgery, Semmelweis Univ of Med.,
Budapest, Hungary

Authors analysed data of 54 patients who underwent peritoneojugular shunt
implantation /preferably Denver-shuntl. All patients had had liver cirrhosis
with ascites which did not react to the conservative treatment. The observed
parameters: blood velocity and cross section of the main portal vein, Doppler
spectra of hepatic vein and artery, estimation of liver and spleen size.

The portal blood flow increased significantly by 38.9% in patients with
good shunt functions and decreased by 7.7% in non functional shunts. In
the two year observation period 9 patients died whose portal blood flow de-
creased by 2.75%.

Changes of portal flow were not caused by portal diameter changes. The
hepatic venous spectra remained unchanged and the hepatic artery Doppler

spectra showed various alterations. In the liver and spleen diameters there
were no statistically significant tendencies.

Conclusion: duplex ultrasonography of these severe cases may offer use-
ful information and may have prognostic about their portal pathophysiological
changes.

1102 3 Bile Salt Precipitation but not Protease
Inactivation Augments Bombesin-Stimulated
Gallbladder Motility, Plasma Cholecystokinin
and Pancreatic Polypeptide Release in Humans

PWL. Thimister, WPM. Hopman, G. Rosenbusch 1, J.B.M.J. Jansen. Dept.
of Gastroenterology & Hepatology, 1 Dept. of Radiology, University Hospital
Ni/megen, The Netherlands

Intraduodenal (i.d.) bile salts or proteolytic enzymes may be involved in feed-
back regulation of gallbladder contraction, CCK and PP-release in humans.
In order to further unravel the role of bile salts and proteolytic enzymes in
this feedback mechanism, we studied the effects of the i.d. bile salt seques-
trants cholestyramine (QUE) and colestipol (COL), and the protease inhibitor
camostate (CAM) on BBS-stimulated gallbladder emptying, plasma CCK and
PP-release. Methods: Seven healthy volunteers (3 F, 4 M; 21-46 yrs) were
studied on 4 separate mornings. In each test, BBS (1.0 ng/kg.min) was in-
fused for 180 min. One hour after the start of BBS-infusion, either saline
(SAL; 330 mL), QUE (12 g/330 mL water), COL (12 g/330 mL water) or CAM
(1.2 g/330 mL water) were infused i.d. for 1 h. Gallbladder volumes were
measured by ultrasonography and blood was drawn at 10 min intervals for
determination of CCK and PP by RIA. Results are expressed as integrated
responses after subtraction of basal values. Results: BBS-stimulated trypsin
and chymotrypsin activity were abolished by CAM. Infusion of BBS induced
gallbladder contraction and transient rises of CCK and PP Both QUE and COL
markedly (p < 0.05) enhanced plasma CCK to 418 ± 114 pM.60 min and 192
i 79 pM.60 min when compared to SAL (31 ± 10 pM-60 min) and plasma PP
(P < 0.01) to 1408 ± 436 pM.60 min and 1202- ± 359 pM.60 min, respectively
when compared to SAL (74 ± 167 pM.60 min). Bile salt precipitation further
increased (P < 0.05) gallbladder contraction to 840 ± 245 mL-60 min and 917
± 271 mL.60 min, respectively when compared to SAL (605 ± 236 mL.60
min). On the other hand CAM did not influence BBS-stimulated gallbladder
motility and hormone release. Conclusion: These data support the hypothe-
sis that bile salts but not protease activity are involved in a negative feedback
control of plasma CCK, PP and gallbladder motility.

110241 Regional Differences in Sensitivity of the Human
Gallbladder to Cholecystokinin and Carbachol

H. Wegstapel, R. Chess-Williams 1, A.W. Majeed, 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 the difference in response between gallbladder (GB)
strips originating from the body and neck/cystic duct area to stimulation with
CCK-8 and Carbachol using an in-vitro method.

Methods: 13 thin walled gallbladders were obtained at cholecystectomy.
Muscle strips were taken from the body and neck/cystic duct area, mounted
in individual organ baths and connected to an isometric force displacement
transducer and recording system. The responses to 0.1-100 11M Carbachol
and to 1-500 nM CCK-8 were tested and expressed in grams developed ten-
sion. In separate experiments the responses to CCK-8, Carbachol and 0.25 M
KCI were recorded and results expressed as a percentage of KCI contraction.

Results: Body and neck/cystic duct strips showed a mean maximum re-
sponse of 1.98 ± 0.23 and 0.83 ± 0.15 gram to CCK-8 and 1.57 ± 0.29 and
0.42 ± 0.08 gram to Carbachol stimulation (p < 0.05, Student's t-test). Re-
sponses expressed as a percentage of KCI contraction showed no significant
difference to CCK-8 but did to Carbachol stimulation.

Conclusion: The force of contraction in the human gallbladder is greater in
the body than in the neck/cystic duct area. There is no difference in sensitiv-
ity to CCK-8 but the body is more sensitive to muscarinic nervous stimulation
than the neck/cystic duct area. Vagal denervation possibly results in changes
in this regional variation making the gallbladder more susceptible to the for-
mation of gallstones.

1 1025 Prostaglandin E Liver Metabolism in Chronic
Hepatitis and Cirrhosis Patients

A.V Yagoda, Y.A. Radtsev, I.M. Kashirina. Department of Internal Diseases
#1, Medical Institute, Stavropol, Russia

The class E prostaglandins (PGs) act as endogenous regulators of
metabolism, fibrogenesis, hemodynamics and immunity and carry on cyto-
protection in the liver tissue.
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92 patients from 17 to 68 with chronic persistent hepatitis (CPH), chronic
active hepatitis (CAH), cirrhosis (C), and "reactive" hepatitis (RH) were stud-
ied. Levels of PGE, its synthesis in the microsomal fractions and the liver
homogenates, along with PGE2 degradation rate in the hepatic tissue were
tested.

PGE levels in the liver specimen from patients with CAH, CPH and RH
did not differ significantly. The patients with active C had significantly lower
PGE levels than those having benign chronic hepatitis (CH). The microsomal
synthesis of PGE in the patients with CPH, CAH, and C was considerably
higher than in the RH cases, while the tissue homogenates from the patients
with HC synthesized decreased amounts of PGE. In vitro hepatic degradation
level of PGE2 did not differ in the CH patients, and was sharply increased in
the C patients (in comparison to CPH and RH). PGE levels and its synthesis
by the microsomal fractions and the tissue homogenates were the lowest in
the patients with B-virus CH, while PGE2 in vitro degradation rate in those
patients was the highest (in the presence of viral replication, confirmed by
HBsAg and DNA-polymerase).

The relative decrease of PGE formation in the tissue homogenates of pa-
tients with C, along with the increase in its microsomal synthesis, character-
izes the enhanced PGs incorporation in membrane phospholipids. Low levels
of PGE in the hepatic tissue of active C patients are probably due to high rates
of its degradation. The factors, which accompany B-virus hepatitis reproduc-
tion in liver tissue, can notably impact PGE metabolism, resulting in its lower
levels and altering cytoprotection.

1026 Effects of the Japanese Herbal Medicine
"Inchinko-To" (TJ-135) on In Vitro IFN-y Produc-
tion of Peripheral Blood Mononuclear Cells

M. Yamashiki 1, A. Nishimura 2, K. Takase 2, T. Nakano 2, Y. Kosaka 1.
1 Department of Laboratory Medicine, Mie University School of Medicine,
2-174, Edobashi, Tsu, Mie 514, Japan; 2 First Department of Internal
Medicine, Mie University School of Medicine, 2-174, Edobashi, Tsu, Mie
514, Japan

Primary biliary cirrhosis (PBC) is an intractable autoimmune disease. There
are no effective remedies for a gradually increasing jaundice in the advanced
stage. The Japanese herbal medicine "Inchinko-to" (TJ-1 35, Tsumura, Tokyo)
is often administered to PBC patients and its diminishing effect on jaundice
has been identified. However, the immunological mode of action of TJ-1 35
has not been investigated. We examined the effects of TJ-135 on in vitro
production of interferon (IFN)-y which is considered to be an important factor
in the etiology of autoimmune diseases.

To PBMC collected from 12 volunteers, either one of the stimulants or
a stimulant together with TJ-135 (final concentration: 6.3, 12.5, 50.0 or 200
Ag/ml) or a control drug was added and cultured for 4 days. IFN-y levels
in the supernatant were measured by ELISA. The control drugs were dex-
amethasone, OK-432, or another herbal medicine "Sho-saiko-to" (TJ-9) which
possesses immune regulatory effects. The ratio of production level "when
TJ-1 35, or a control drug, was added to the culture" to "when only a stimu-
lant was added" was obtained as the production index (PI) and expressed in
terms of percent.

Average production level of IFN-y induced by PWM was 1,600 lU/mI. With
TJ-1 35, its PI decreased to 86 - 33% as the drug concentration increased (p
< 0.01). Pls in the control culture were 63% with the steroid, 175 with OK432,
and 64 with TJ-9. The average level with rlL-2 was 450 lU/ml. With TJ-1 35, Pls
decreased to 80 - 42%. Pis were 66% with the steroid, 498 with OK-432, and
97 with TJ-9. The cultures using PHA-L showed similar results.

The results showed that TJ-1 35 possesses similar suppressive effects on
in vitro IFN-y production of PBMC as a steroid. We reported in 1992 that PBC
patients are in a condition of IFN-y overproduction. TJ-135 could favorably
reduce the abnormalities.

1027 Interferon in Patients with Chronic HCV
Infection and Primary Hypogammaglobulinemia

K. Bjoro1, Z. Yun2, H.H. Samdal3, T. Haaland4, S.S. Froland1. 1 Dept. of
Medicine A, National Hospital, Oslo; 4 Dept. of Pathology, National Hospital,
OSlO; 2 Inst. for Clin. Virology, Karolinska Institute, Huddinge Hospital,
Stockholm; 3 Dept. of Virology, National Institute of Public Health, Oslo

Background.' The clinical course of chronic HCV infection in patients with pri-
mary hypogammaglobulinemia seems to be severe. The effect of interferon
tre!atment in these patients is unknown.

Patients and methods. In 10 HCV RNA positive patients with primary
hypogammaglobulinemia interferon therapy was given due to sustained
increase in liver transaminases and histological changes compatible with
chronic liver disease. HCV RNA was assayed with PCR at 0, 9, 12 and
15 months. Genotyping was performed according to a modified Okamoto
method. The dose of recombinant alpha interferon 2b (Introna, Schering
Plough) was 3 MIU 3,7 days for 12 months. Most patients have been followed

for > 12 months after cessation of therapy.
Results: Four patients had a complete biochemical response, five had

a partial response (ALT levels reduced >50%) while there was one non-
responder. Only one patient had a sustained biochemical response, all other
responders relapsed within 3 months after cessation of therapy.

Improved histological findings were seen in 4/6 patients where liver biop-
sies prior to and following IFN therapy were available. In two patients with
improved liver histology during IFN therapy liver biopsies have 2-3 years later
demonstrated severe progression.

Patients with only one detectable HCV genotype (genotype V, n = 4) all
had a complete biochemical response while in those with double or triple
infections (genotypes V, II and l1l) only partial or no response was seen. None
of the patients became HCV RNA negative at any time-point of the study.

Conclusion: IFN therapy in patients with primary hypogammaglobulinemia
seems to be associated with a relatively high biochemical response rate. Both
biochemical and histological improvement, is, however, only short-lasting.
None of the patients cleared their HCV RNA during treatment, in spite of
normalisation of liver enzymes.

110281 Interferon Therapy in Chronic HCV Infection -
Evaluation by Different Response Parameters

DINA-study group, K. Bj0ro. Dept of Medicine A, National Hospital, Oslo,
Norway

In the present study we have compared liver transaminases (ALT) and biopsy
findings with HCV RNA as response parameters in interferon treatment of
chronic HCV infection.

Patients and methods: Patients (n = 74) with chronic HCV infection were
treated with recombinant alpha-2b IFN (Introna) in a dose study. The dose
was 3 MU TIW for four weeks and thereafter randomisation to 3 or 1 MU TIW
for another 48 weeks. A liver biopsy was performed at month 0 and 12, ALT
levels and HCV RNA were recorded regularly during and after IFN therapy.

Results: Normalisation of ALT (ALT-responders) was seen in 48 (65%) pa-
tients. Of these 20/48 (43%) relapsed within 3 months after end of treatment.
Late relapse (>3 months) occurred in two patients only. HCV RNA-response
(+ to - at 12 months) was seen in 35%, and 22% were HCV RNA negative at
15 months. Liver biopsy findings improved in 52% patients during treatment.

Most (11/18) sustained ALT-responders were HCV RNA negative at 12
months, and also at 15 months (12/16). The similar numbers of ALT-
responders with relapse being HCV RNA negative at 12 and 15 months were
8/19 and 1/12. ALT-responders being HCV negative at 12 months had an
increased chance of having a sustained ALT-response compared with ALT-
responders being HCV RNA positive (63% vs 37%).

Of 30 histological responders, 25 (83%) normalized their ALT-values dur-
ing treatment. Among histological responders 18/30 (60%) cleared HCV RNA
during treatment. Three patients with unaltered and one patient with wors-
ened biopsy findings were HCV RNA-responders.

Conclusion: All HCV RNA-responders were also ALT-responders while in
some HCV RNA-responders histological improvement was not seen. HCV
RNA negativity at end of treatment may predict a sustained normalisation
of liver transaminases.

11029 I Long-term Response After Interferon
Withdrawal in Patients with Chronic Hepatitis C

G. Bresci, L. Gambardella, G. Parisi, S. Banti. UO. Gastroenterologia US.L.
12, Pisa, Italy

The aim of this study was to establish the rate of sustained response to
alpha-interferon therapy in patients with chronic hepatitis C and the possi-
ble presence of predictive factors of response. 81 patients, 49 males, mean
age 47 ± 11, with chronic hepatitis C from 6 ± 1 years diagnosed by sero-
logical, clinical and histological data, responders to previous interferon ther-
apy, were included in the study and followed up for at least 12 months after
interferon withdrawal during which no therapy was accomplished. We con-
sidered responders the patients who showed a complete normalization of
liver enzymes after interferon therapy at a dosage of 3 MU t.i.w. for 6 (40 pa-
tients) or 12 (41 cases) months. Patients were controlled every 3 months and
a statistical analysis was made at the end of the study.

Patients with persistent normalization of liver enzymes (long-term respon-
ders) were 30/81 (37%) while the remaining 51/81 (63%) showed a relapse.
We did not find any predictive factor of response since no significant dif-

ference was noted as to age, sex, duration of the disease, duration of the ther-
apy and pre-treatment liver enzymes between long-term responders and re-
lapsers. Moreover from our data resulted that 78.4% of relapses arise within
6 months from interferon withdrawal, 11.7% between 6 and 12 months and
9.8% after 12 months from interferon stopping.

In conclusion we can say that the rate of sustained response after at least
12 months from interferon withdrawal is satisfactory (37% of responders)
but it is necessary to follow up long-term responders for a longer period as
relapses can arise also 1 year or more after the end of interferon treatment.
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