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Abstract

AIM: This paper describes the procedure of detection
of Helicobacter pylori (H. pylori) in bile specimens in
patients suffering frombenign diseases of biliary ducts
(lithiasis with/without nonspecific cholangitis).

METHODS: The group of 72 patients entering the
study consisted of 32 male and 40 female (45% and
55%, respectively). Bile was obtained during ERCP in
68 patients, and during cholecystectomy in 4 patients.
A fast urease test (FUT) to determine the existence of
H. pylori in gastric mucosa was carried out for all the
patients during the endoscopic examination. The
existence of genetic material of H. pylori  was
determined by detection of ureA gene by the method
of nested PCR. The results of this reaction were shown
by electrophoresis on 10g·L-1 agarose gel in a band
of 256bp.

RESULTS: The majority of the patients included in our
study had biliary lithiasis without signs of cholangitis
(48 patients, 67%), whereas other patients were
complicated by cholangitis (17 patients, 24%). Seven
patients (9%) had normal ERCP, forming thus the
control group. In the group of patients with lithiasis
26 patients (54.2%) had positive PCR of H. pylori in
bile and among the patients with associated cholangitis
positive PCR was detected in 9 patients (52.9%).
Among the seven patients with normal ERCP only
one (14%) had positive PCR of H. pylori. A high
percentage of H. pylori infection of gastric mucosa
was observed (57 patients, 79%). It was also
observed that its slightly higher positivity was in the
patients with distinct bile pathology: 81% FUT
positive patients in the group with choledocholithiasis
alone and 76% in the group with choledocholithiasis
associated with cholangitis. Seventy-one percent of
the patients with regular findings had positive FUT.

CONCLUSION: The prevalence of H. pylori infection both in
bile and in gastric mucosa in patients with benign diseases
of biliary ducts does not show a statistically significant
difference in relation to the prevalence of the same with
the patients with normal ERCP. The existence of H. pylori
infection possibly does not play a role in pathogenesis of
benign biliary diseases.
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INTRODUCTION
Helicobacter pylori (H. pylori) is a microaerophilic and Gram-negative
microorganism which could represent the main causative agent in the
development of chronic antral gastritis, duodenal ulcer, or even gastric
cancer[1-3]. In the last few years, the interests of scientists in the
correlation between H. pylori infection and various extradigestive
diseases[4] have been significantly increasing. Due to the complexity
of pathophysiologic mechanisms of the infection with this
microorganism, diagnostic procedures for the detection of H. pylori
infection in extragastric specimens did not meet high standards. Fast
urease test for the detection of H. pylori infection in stomach often
had false negative or false postive results[5]. Microscopic analysis of
the specimens by means of various staining also proved to be
nonspecific without sufficient sensitivity to detect this organism.
The incubation process takes even from 3 to 7 days in order to obtain
cultures of H. pylori. This was the reason to undertake cloning of
urease gene of H. pylori, which was specific for this species, thus
obtaining high sensitivity and specificity[6]. Urease genes (EMBL acc.
No. X17079)[7] were sequestrected and specific H. pylori oligonucleotid
primers were synthesized. Having used fumes of these oligonucleotid
primers for detection and identification of H. pylori, the method of
PCR (polymerase chain reaction) permits the recognition of H. pylori
even in a trace, by multiplying the aimed genetic sequence of a specific
ureA gene[8].
      This paper describes the procedure of H. pylori microorganism
detection in specimens of bile with the patients subject to the test
suffering from benign diseases of biliary ducts (lithiasis with/without
nonspecific cholangitis).

MATERIALS AND METHODS
The study was carried out on 72 patients, admitted at the Institute for
Digestive Diseases (the Clinic for Gastroenterology and Hepathology
and First Surgical Clinic) of the University Clinical Centre of Serbia in
Belgrade. Laboratory workup was accomplished at the Gastrointestinal
Research Laboratory, University of Rostock. The group of 72 patients
who were tested consisted of 32 male and 40 female (45% and 55,
respectively). The age range was from 11-90 yrs. The average age of
all the patients was 56.7 years with SD±16.45. Thirty two patients
(44%) had undergone previous cholecystectomy.
       The patients were examined at the University Clinical Centre of
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Serbia from September 20, 1998 to October 5, 1999. Prior to this, the
patients did not undergo any endoscopic biliary theraputical
procedures. In 68 patients, the specimens of bile were obtained during
endoscopic retrograde cholangio-pancreatography (ERCP) and in 4
patients during cholecystoctomy. In all the patients which underwent
ERCP, endoscopic papillotomy (EPT) was carried out with a variety
of subsequent extraction procedures (basket, mechanical lithotripsy,
balloon). Sampling of bile in those cases was performed prior to EPT.
The existence of H. pylori in gastric mucosa was checked by fast
urease test in all the patients at the Clinic of Gastroenterology and
Hepathology of the Clinical Centre of Serbia during endoscopic
examination.
       DNA was isolated from bile specimens by a sequence of procedures
including respectively: centrifugation, followed by a 2-hour
incubation in lysis buffer, extraction via phenol chloroform,
precipitation with acid ethanol, and dissolution in Tris-EDTA
buffer. The final DNA sample was tested in respect of the existence
of ure A gene by means of PCR method. In order to detect H. pylori
infection of bile ducts nested (two-step) PCR was used, with
two pairs of primers: outer primer with its own sense and
antisense as follows: 5’-GCCAATGGTAAATTAGTTCC-3’ (s)
5’-TTACTCCTTAATTGTTTTTAC-3’ (as) and the other pair is
so-called inner primer with its own sense and antisense: 5’-
T T C T T T G A A G T G A A T A G A T G C - 3 ’  ( s )  5 ’ -
ATAGTTGTCATCGCTTTTAGC-3’ (as)[9]. Taq polymerase,
5MU·L-1 (Perkin Elmer Biosystems) was used during the reaction.
The master mix for the first reaction (outer primers) consisted of 5µL
of DNA template, 3µL of MgCl2, 5µL Taq reaction buffer II, 4µL
dNTPs, 0.2µL Taq polymerase, 1.3µL of outer sense primer, 1.2µL
of outer antisense primer, and H2O up to the final volume of 50µL.
The master mix for the second reaction (inner primers) differed from
the first one in the amount of primers: 1.7µL of outer sense primer, 1.
0µL of outer antisense primer. Both PCR reactions were performed in
a DNA thermal cycler in three steps, 1min. at 94 , 1min. at 50 ,
and 1min. at 72 , for 25 cycles each. The H. pylori gene was presented
by electrophoresis on 10g·L-1 agarose gel at the level of 258 base pairs.

RESULTS
Based on the clinical tests, we diagnosed biliary lithiasis in the patients
included in our study. Forty-eight of them (67%) had no signs of
cholangitis (Figure 1), and 17 cases were complicated by cholangitis
(24%, Figure 2). Seven patients (9%) had normal ERCP findings and
constituted the control group.
      In the group of patients with lithiasis 54.2% patients had a positive
PCR H. pylori in bile and in the group of patients with inflammation
a positive PCR was detected in 52.9% of the patients (Table 1).
Among the seven patients with regular findings only one patient
(14%) was PCR positive. There was a statistically significant
difference in the positivity of PCR H. pylori in the joint group of
patients who had non-malignant diseases of bile ducts (gallstones and
inflammation) in relation to the controls (Chi-square test, P=0.0467).
After the tested group was diivided into two basic pathologies and the
statistical analysis repeated, it was clear that only the patients with
lithiasis alone had a significantly higher frequency of positive H.
pylori in bile (P=0.0486), contrary to the ones with associated
cholangitis (Fischer’s precision test, P=0.0967).
      Fast urease test revealed a high percentage of H. pylori of gastric
mucosa (57 patients - 79%). There was a slightly higher positivity
in patients with distinct biliary pathology - 81% FUT positive
patients in the group with cholelithiasis and 76% in the group with
associated cholangitis, compared to the controls, where FUT
was positive in 71%. There was no statistical difference between the
groups (Chi-square test, P=0.5957).

      Finally, if we compare findings of H. pylori in bile (by PCR
method) with the same in gastric mucosa (by FUT method), we
come to the conclusion that there is no statistically significant
difference between them. However, if we extract only the subgroup
of patients with lithiasis then the difference becomes highly significant
(Chi square, P=0.0045).

Figure 1  ERCP: Biliary calculosis
Figure 2  ERCP: Cholangitis

Table 1  H. pylori positivity in bile (PCR) and in gastric mucosa (FUT)

        Biliary lithiasis
Test        controls

 without cholangitis with cholangitis

PCR + 26   9 1

PCR - 22   8 6

FUT + 39 13 5

FUT -   9   4 2

PCR: for ureA gene; FUT: Fast urease test

DISCUSSION
Bile acids in physiological concentrations inhibit the growth of various
sorts of intestinal bacteria[10], including lactobacilli and clostridia,
which are sensitive to unconjugated bile acids, such as cholic,
deoxycholic and lithocholic acids. Since H. pylori is a Gram negative
bacteria, it also shows sensitivity in vitro to deoxycholic and
chenodeoxycholic acids[11]. They are the main free bile acids in human
bile. However, under different pathological conditions, this inhibition
factor of H. pylori growth can be changed: for example, the
concentration of various matter in bile can be influenced by biliary
obstruction[12]. Further, the in vivo inhibitory effect of bile acids to
H. pylori has been proven by various studies through testing the role
of H. pylori in biliary reflux gastritis, which, however, has given
contradictory results[13], as some studies suggested that biliary reflux
from the duodenum into the antrum did not affect the growth of H.
pylori in antrum.
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      In our study, out of the total of 72 patients H. pylori was
identified in bile of 36 patients (50%). This study demonstrates that
there is a possibility to identify this microorganism by means of PCR
method in the environment which is known to inhibit its growth under
in vitro conditions. Since H. pylori infection was more frequent in the
patients with the diseases of biliary ducts than in the controls (53.8% vs
14.3%), it is possible to suppose that under the pathological conditions
there was a change of the conditions for the growth of this bacteria in
vivo and this would be the subject of further research. Although it
seems unlikely that H. pylori could grow in the environment which
contains bile, it has been proven for some of Helicobacter species to
be living in the gallbladder (H. hepaticus, H. bilis, H. pullorum and
others)[14]. Fox et al detected H. bilis, H. pullorum and H. rappini by
means of PCR method in 23 patients with the diagnosis of chronic
cholecystitis although there were no cases where microorganisms had
grown from bile cultures. Based on these data, it is possible that
H. pylori caused certain idiopathic hepatobiliary diseases. H. pullorum
is known to cause infection in people and chicken manifested with
diarrhoea or increased hepathic enzymes and liver enlargement[15].
H. rappini, which causes abortion in sheep and acute insufficiency of
liver of the sheep fetus, was isolated in people complaining of diarrhoea.
Finally, H. bilis was proved to be a cause of hepatitis in mice[16].
      Offner et al[17] announced in 1994 that the presence of Mr130
proteins caused crystalization of cholesterol. It was also found that
CagA protein of H. pylori had this identical molecular weight, and also
that both of these proteins had crossed reactions with human leucin-
aminopeptidase[18]. Figura et al[19] found anti-CagA antibodies in 15 of
16 bile specimens in patients undergoing cholecystoctomy for stones
and were proven to have CagA H. pylori within the stomach. All these
findings support the role of these microorganisms in the initiation of
crystalization of cholesterol which induces cholelithiasis. Recent
researches devoted to the studies of Helicobacter sp. in different
diseases of biliary ducts and liver show that Helicobacter can survive
not only in stomach but also in human bile, and, additionally, that it
can be the cause of various hepatobiliary diseases. For this reason,
Roe et al[20] tested the survival of Helicobacter sp. in bile of the
patients having various diseases of biliary system which contained
changed bile acids or bile acids to which H. pylori was resistant. The
study included 20 patients with intrahepatic lithiasis, three patients
had pancreas cancer and two patients had common bile duct cancer.
Bile was obtained by means of PTBD method and tested in respect of
the presence of 16s rRNA specific gene of H. pylori by PCR method.
The result of the PCR were the product of 375 bp. After the sequencing
and analysis of sequences, 20 (80%) of PCR product were suited to
H. pylori genome while the rest of 5 (20%) were suited to H. bilis
genome. Based on the obtained results the authors concluded that H.
pylori was the most important and the most frequent cause of infection
among all sorts of Helicobacter sp. in diseases of biliary ducts.
However, the authors did not give any explanation how the infection
of biliary ducts with this bacteria happens but suggested further
research in future.
      In order to analyse the path and source of infection of biliary ducts
utilizing the most senzitive methodology, we tested the positivity of
H. pylori by PCR method (in bile) and FUT (in gastric mucosa) the
result of which was a statistically very significant difference. This
surprising finding could imply that the pathogenesis of biliary system
and gastric mucosa are independent. In this difference the main portion
belongs to lithiasis, since in the case of the subgroup with associated
cholangitis no statistically significant difference was found.
Taking into account that in the subgroup of lithiasis there were some
deviations in the positivity of H. pylori towards the controls, it is
clear that biliary pathogenesis is not uniform in all its forms. It has
been pointed out earlier that H. sp. exist in the biliary system and

gallbladder of the patients belonging to the Chilean population[13],
being one of the main causes of chronic inflammation which can
stimulate forming of biliary stones. Ponzetto et al[21] tested the presence
of H. sp. in bile and mucosa of bile bladder of the patients having
cholelithiasis and prevalence of H. pylori antibodies in serum of the
patients. Sixty four patients were subjected to cholecystectomy and
from whom bile was collected at operation as well as the mucosa of
gallbladder. The specimens of serum were compared to the specimens
of 610 blood donors. Serum was tested in respect of the presence of
specific IgG antibodies in relation to H. pylori (ELISA). Bile and mucosa
of bile bladder were tested by means of PCR method with respect to the
presence of genetic sequence 16s rRNA H. sp. In 22 out of 64 tested
specimens of bile PCR for H. sp. was positive. H. pylori infection was
significantly more frequent in the patients with cholelithiasis than in the
controls, and H. pylori DNA was also present in the bile of the patients.
       Our clinical and molecular biological tests for H. pylori in patients
with biliary diseases were undertaken in a larger population than that
previously reported.
      It is possible to conclude that PCR method can detect H. pylori
infection of biliary ducts. Prevalence of H. pylori infection in the
patients with benign diseases of bile ducts does not show a statistically
significant difference in relation to the prevalence with the patients
presentign with normal ERCP. However, in the patients with biliary
lithiasis there is a certain difference which is on the borderline of
statistical significance. The analysis of H. pylori in gastric mucosa by
means of FUT method did not have a statistically significant difference
either among the patients with benign biliary pathology and controls.
Based on all the data stated above it can be said that the presence of H.
pylori infection, either in bile or in gastric mucosa, does play a role in
pathogenesis of benign biliary diseases although more explicit
conclusions require a larger control group.
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