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SYMPOSIUM

Helicobacters of possible zoonotic origin : a review
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Abstract

Since the isolation of Helicobacter pylori, many new
Helicobacter species have been identified from the gastrointestinal
tract in homans and animals. In humans, a spiral organism dif-
ferent from H. pylori and provisionally named “Helicobacter heil-
mannii”’, has been associated with gastritis, gastric ulceration and
to a lesser degree, gastric cancer. In addition Helicobacter cinaedi,
Helicobacter fennelliae, Helicobacter pullorum and “Flexispira rap-
pini” have been isolated from cases of enteric disease, bacteremia
and pneumonic illness. In the biliary tract, the presence of
Helicobacter bilis, Helicobacter pullorum and “Flexispira rappini”’
has been demonstrated. Morphological, epidemiological and geno-
typic data suggest the involvement of animal helicobacters in these
infections. In this paper, a review of the literature addressing the
current knowledge about epidemiology, diagnosis, pathogenesis
and therapy of these infections is given.
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Introduction

The isolation of Helicobacter pylori from the human
stomach in 1984 (1) and its subsequent identification as
a gastric pathogen, ushered a new era both in gastroen-
terology as in microbiology. Today, H. pylori is conside-
red the primary cause of chronic gastritis, peptic ulcera-
tion and gastric neoplasia in humans (2-4). The increas-
ing number of Helicobacter species identified from a
wide variety -of animals and from different types of eco-
logical niches along the gastro-intestinal tract, created
an awareness within the research community that the
impact of these organisms is far wider than that of the
human gastric environment (5). To date, the genus
Helicobacter includes 18 validly named Helicobacter
species and several more formally unnamed closely
related organisms.

In veterinary medicine, the role of Helicobacter
species as potential pathogens in a diverse range of
pathologies is starting to be recognized. Host-specific
gastric helicobacters from. dogs, cats, cheetahs, ferrets,
pigs and non-human primates have been associated with
chronic gastritis. In pigs, the involvement of
“Candidatus Helicobacter suis” in the onset of ulcera-
tion of the non-glandular “pars oesophagea” of the stom-
ach is under investigation. Recently, Helicobacter
mustelae and Helicobacter felis have been identified as
potential gastric carcinogens. In mice, chronic hepatitis
and hepatocellular neoplasia have been linked with the
presence of Helicobacter hepaticus, while acute out-
breaks of diarthoea infections in immunodeficient
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mouse colonies have been attributed to Helicobacter
bilis and Helicobacter rodentium. In sheep, “Flexispira
rappini”, an intestinal helicobacter species, has been iso-
lated from cases of abortion and acute hepatic necrosis
in foetuses.

During the last decade, evidence has emerged, sug-
gesting a possible transmission of animal helicobacters
to humans. Some of these infections have been associat-
ed with different kinds of disease entities in humans.
The epidemiological background and the pathogenic
pathways by which these organisms act, is still largely
unknown. In the following sections, an overview of the
literature, addressing the current knowledge about epi-
demiology, diagnosis, pathogenesis and therapy of these
infections, is given.

Gastric pathology

“Helicobacter heilmannii”’
General

Soon after the discovery of H. pylori, gastroenterolo-
gists world-wide started to report a second type of spi-
ral-shaped organism in the gastric (6-16) and duodenal
mucosa of humans (17,18). These organisms were
observed as long, tightly coiled, Gram negative bacteria,
0.4-0.9 pm in diameter, 4-10 ym in length, with 4-8 spi-
ral turns and multiple bipolar flagellae (7,15). In the
stomach, they are mostly found in the antral region
where they may occur as single organisms or in small
groups, located between the mucus layer and the surface
cells, or deep within the lumen of the foveolae. In some
cases, they have even been observed within the canali-
culi of the parietal cells (13,15,19). They are less numer-
ous than H. pylori and have a patchy distribution.

Originally, these long tightly coiled bacteria -were
thought to belong to a genus other than Helicobacter and
were named “Gastrospirillum hominis” (8). However,
Solnick and coworkers (20) later identified these
organisms as belonging to the genus Helicobacter,
based on phylogenetic analysis of bacterial 16S rRNA
coding genes, cloned from different “G. hominis”-
infected stomachs. Their data also suggested that at least
two different species were involved. As these bacteria
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were yet uncultivated, a formal characterization follow-
ing the guidelines of the International Committee on
Systematic Bacteriology was not possible and as such
these organisms were provisionally renamed “Helico-
bacter heilmannii” type 1 and “Helicobacter heil-
mannii’ type 2 respectively, in remembrance of Konrad
Heilmann, the German histopathologist who described
the first large series of “G. hominis”-infected patients.

Pathology

Infection of the human stomach with these organisms
is almost always accompanied by an active chronic gas-
tritis, generally less severe than in H. pylori-infected tis-
sues, and is presented with dyspeptic symptoms such as
postprandial discomfort, epigastric pain, vomiting,
heartburn and dysphagia (15,21). Glandular atrophy or
intestinal metaplasia is not as common as in H. pylori-
infections (21). Non-H. pylori-like spiral organisms
have also been identified as a possible cause of acute
gastric and duodenal ulceration, independent from
NSAID use (22-27). Both types of gastric pathology
resolve with clearance of these non-H. pylori infections,
indicating a possible aetiopathogenic role. A similar
finding was observed in a patient suffering from prima-
ry gastric low grade lymphoma (stage E1) (28,29), con-
firming earlier reports linking non-H. pylori-like organ-
isms to gastric neoplasia (30-32). Experimental long-
term infection of 294 mice with these bacteria, induced
a lymphocytic infiltration which in 83.6% of the cases
was characterized by the presence of lympho-epithelial
lesions. In 13.6% of the animals these lesions progressed
to a low grade MALT lymphoma and in 4.1% to a high
grade MALT lymphoma (33).

Zoonosis

Based on 16S rRNA comparative data, it was shown
that “H. heilmannii” type 2 was indistinguishable from
H. felis, H. salomonis and H. bizzozeroni, three species
isolated from cats and dogs (34,35). The “H. heilman-
nii” type 1 sequence was identical to that of “Candidatus
Helicobacter suis”, a porcine helicobacter (36) and to
that of helicobacter-like organisms detected in the stom-
ach of non-human primates (37). In 1996, a “H. heil-
mannii’-like strain was cultured for the first time in vitro
from an infected human by Andersen and collegues (38).
Very recently, this strain was characterized as H. biz-
zozeronii based on phenotypic analysis, 16S rRNA,
DNA-DNA hybridization and whole-cell protein profil-
ing data (39). It was the first study to provide conclusive
evidence that the organisms characterised as “H. heil-
mannii” were not a new human-specific Helicobacter
species but were existing Helicobacter species, most
probably transmitted through animals.

In a recent epidemiological survey, 802 patients
infected with either H. pylori or “H. heilmannii’-like
organisms (HHLO) were questioned about their contact
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with animals. Subsequent logistic regression analysis,
identified cats, dogs and pigs as reservoirs in the trans-
mission of HHLO (40). For cats and dogs this came as
no surprise as many other studies had reported similar
findings (7,13,41-47). Other studies demonstrated the
presence of H. felis in the human stomach either by
genotyping (48) or by electronmicroscopic analy-
sis (12).

Additional evidence linking pets directly to human
“H. heilmannii”-infections was given by Dieterich et al.
in a comparative study of urease coding gene sequences
(ureB) determined from HHLO, derived from the stom-
achs of a “H. heilmannii”-infected patient and his two
cats (132). Although Helicobacter ureases are encoded
by conserved genes, intra-species gene heterogeneity
has been shown (49). Despite this variability, one cat
sequence was found identical to one of the human-
derived sequences, while another cat ureB gene
sequence was a perfect match of that of “H. heilman-
nii” type 2 (50).

Epidemiology

How these feline and canine helicobacters are trans-
mitted is still unclear but a prolonged close contact is
indicative. In one case report, intensive licking of a 12~
year old girl suffering from chronic active gastritis by
her symptomatic dog, was suggested as a possible trans-
mission route.

In addition to pet carnivores, pigs are believed to be
another source of non-H. pylori infections in humans,
based on morphological similarities and a 99.5% 16S
rDNA sequence homology between “Cand. H. suis” and
“H. heilmannii” type 1 (36,51-53). Fecal-oral contact
probably accounts for these infections, especially since
most pigs seem to be colonised by “Cand. H. suis” (54).

The prevalence of HHLO-infections in adult humans
is rather low when compared to H. pylori and ranges
between 0.1 and 1.1% with an average of 0.3%
(Table 1). However, in one study, a 6.2% prevalence was
reported in a series of 257 Thai individuals (55).
Children can also be infected by HHLO. Infections have
been reported between the age of 1.5 and 19 years with
a 0.3-0.4% frequency range (19,41,56-60). This indi-
cates that an age-dependent increase in prevalence as
observed in H. pylori epidemiology is not present in

Table 1. — “Helicobacter heilmannii” prevalence

Author % Series
Dent et al., 1987 (6) 0.2 3/1300
Dye et al., 1989 (7) 0.5 2/400
Queiroz et al., 1990 (11) 0.3 1/315
Fisher et al., 1990 (10) . 0.7 4/600
Heilmann ez al., 1991 (15) 0.25 39/15180
Wegmann et al., 1991 (13) 03 5/1551
Mazzucchelli et al., 1993 (129) 1.1 2/175
Debongnie et al. 1994 (130) 0.45 17/3800
Monno et al., 1995 (131) 0.07 2/2781
Hilzenrat et al., 1995 (62) 0.5 4/1223
Zhang et al., 1998 (55) 6.2 16/257
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HHLO infections. Nevertheless, it has been shown that
HHLO are capable to survive for long periods (15).
Mixed infections of HHLO and H. pylori are uncommon
(11,14,15,61,62), suggesting competitive colonization.

Diagnosis

In vitro cultivation of HHLO both in humans as in
animals is extremely difficult or even impossible,
excluding microbiology as a diagnostic tool. In general,
microscopical detection of HHLO either in histological
sections or in smears, is the most widely used diagnos-
tic method. However, Fawcett and coworkers described
recently an experiment in which H. pylori assumed a
morphological appearance indistinguishable of that of
HHLO, indicating morphology not to be a reliable diag-
nostic parameter (63). A similar finding was also report-
ed for H. felis (35). Recently, an ELISA-test using anti-
gens extracted from the human H. bizzozeronii strain
was developed and tested with serum samples of 281
Turkish blood donors, determining a prevalence as high
as 6%. However, the specificity and sensitivity of this
test was not validated (64). 16S rRNA-based PCR meth-
ods have recently been developed for the detection of H.
felis, H. bizzozeronii and H. salomonis as a group (De
Groote D., et al. unpublished data) and the specific
detection of “Cand. H. suis” in gastric biopsy specimens
(36). In a preliminary experiment performed in our lab-
oratory, animal helicobacters could be detected in
human HHLO-infected tissues with these techniques
(De Groote D., et al.unpublished data). These studies
could help resolve the epidemiological background of
HHILO infections.

Pathogenesis

The pathogenic pathway by which HHLO act, is still
largely unknown and depends on the species involved.
Experimental infection of mice with HHLO-infected
human tissues produces a chronic gastritis (65,66). With

D. De Groote et al.

the isolation of H. felis from cats, a mouse model was
developed to study host-pathogen interactions. In a
series of studies, it was shown that Helicobacter felis-
induced gastritis is a cell-mediated, host-dependent
process. Experimental infection of specific mouse
strains (SJL, CrH/He, DBA/2, C57BL/6) with H. felis
induced a severe to moderate gastritis in contrast to other
mouse lineages (BALB/c, CBA) in which no or only a
very mild gastritis was produced (67,68). Recently, evi-
dence was provided, suggesting host T-cell response to
be a critical mediator in the onset of H. felis-associated
gastric pathology (69). In addition, cellular adhesion has
been identified as an essential factor in gastric coloniza-
tion. Mutant H. felis strains lacking genes flaA and flaB,
coding for flagellar structures, are not capable to colo-
nize the stomach in a mouse model (70). In another
study, infection of rats with either H. felis or HHLO did
not result in any significant output of gastrin or any
inflammatory response. It was concluded that an
increase of gastrin levels as seen in H. pylori was not
mediated through the effects of the urease enzyme but
probably is caused by inflammation (71). In H. pylori,
the vacA gene and other genes located on the cag path-
ogenicity island (cag PAI) have been identified as
important genes regulating and coding for virulence-
enhancing processes (72-75). In pigs infected with
HHLO resembling “Cand. H. suis”, the presence of the
vacA gene was demonstrated by PCR using H. pylori-
derived primers (76). Further research is needed to
detect and characterize these virulence genes in all
HHLO-related Helicobacter species.

Treatment

Different chemotherapeutic regimens have been used
with success to eradicate HHLO-infections in humans
using different combinations of antibiotics and acid
reducing drugs (Table 2). In an experimental study in
which antibiotics were screened in “H. heilmannii’-

Table 2. — Therapeutic regimens used for “Helicobacter heilmannii” treatment

Author Therapy: i

Weeks

Dye et al., 1989 (7)

Morgner et al., 1999 (28)

Thomson ef al., (41)
. Omeprazole
Amoxycillin
Oliva et al., 1993 (59)
Amoxycillin
."Ranitidine

Oliva et al., 1993 (59)
. Amoxycillin
Michaud et al., 1995 (127) . Ranitidine

Amoxycillin
. Cimitidine

. Tetracycline
. Sucralfate

. Omeprazole

Tanaka et al, 1994 (128)

Alhimyary et al., 1994 (26)

. Bismuth subsalicylate 30 ml, gid (D0-D21)
. Amoxycilin 500mg, gid (D7-D21)

. Metronidazole 500 mg #id (D18-D21) 3w
. Omeprazole (40mg tid)
. Amoxycillin (750mg tid) 2w
Bismuth compound

. Bismuth compound

: "Bismuth compound

Metronidazole

4w

NM

NM
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infected mice, amoxycillin, tetracycline and clin-
damycine were found effective against HHLO (77).
However, as it has become clear that different
Helicobacter species are involved in these infections,
the efficiency of species-specific therapies should be
evaluated. In a study by Dick-Hegedus et al., H. felis-
infected mice were treated orally using either a mono or
a triple-based therapy during 4 weeks (133). Only 25%
of the mice were cleared with either bismuth subcitrate
or erythromycin, 47% with metronidazole, 0% with
tetracycline, and 70% with amoxycillin. In contrast,
triple therapy with metronidazole, amoxycillin, and bis-
muth subcitrate resulted in 80% eradication, whereas
triple therapy with metronidazole, tetracycline, and bis-
muth subcitrate eradicated H. felis from all the animals
(78). Recently, the experimental H. felis mouse model
has been used by a number of laboratories to investigate
the feasibility of immunotherapy to prevent and/or cure
Helicobacter infection. Oral vaccination with either
native or recombinant Helicobacter pylori urease (rUre)
has been shown to confer long-term protection against
challenge with Helicobacter felis in mice when co-
administered with cholera-toxin (CT) or heat labile
enterotoxin (LT) of Escherichia coli (79,80).

Enteric pathology

During the last decade, an increasing number of
helicobacters has been isolated from the lower intestinal
tract from a variety of mammals and birds (81-84).
Some of these Helicobacter species have been associat-
ed with enteric disease and sepsis in humans raising
questions about the zoonotic significance of these
species.

Helicobacter cinaedi and Helicobacter fennelliae

Initially, H. cinaedi and H. fennelliae were isolated
from the distal part of the bowel of human immuno-
deficiency virus (HIV) — infected homosexual men suf-
fering from colitis and proctitis and were first classified
as Campylobacter cinaedi (CLO-1A) and Campylo-
bacter fennelliae (CLO-2) (85,86). Although most addi-
tional strains have since been isolated from immuno-
comprised patients, H. cinaedi and H. fennelliae were
also recovered from immunocompetent men, women
and children. In an experimental study using infant
pig-tailed macaques, the pathogenic potential of these
organisms was confirmed, as a diarrheal illness and bac-
teremia was consistently observed in infected animals
(87). H. cinaedi-associated bacteremia and fever,
accompanied by leucocytosis and thrombopenia has also
been reported in natural cases involving immunocom-
prised humans (88-90,90-94). Although less frequently,
similar cases have also been observed in association
with H. fennelliae infections (88,89,95,96). Other
reports linked H. cinaedi with recurrent cellulitis and
arthritis (90,97-99). Successful treatment of these infec-
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tions has been reported with tetracyclines, aminoglyco-
sides (100) and ampicillin (96).

Beside from humans, H. cinaedi and H. fennelliae
have also been cultured from feces of asymptomatic
hamsters, dogs, cats and a macaque in whom they seem
to represent normal intestinal flora (101,102).

Recently, scientific interest has focused on the possi-
ble zoonotic significance of these animal strains. In a
case report, a H. cinaedi-strain was recovered from the
blood and cerebrospinal fluid of an eight-day old
neonate suffering from septicacmia and meningitis (95).
During the first two trimesters of her pregnancy, the
mother was exposed to hamsters. It was suggested by the
authors that the neonate was infected during the birth
process by the mother who may have acquired H. cinae-
di through contact with hamsters as H. cinaedi strains
were recovered both from the mother and the hamster.
No further characterization was performed’ on-these
strains. The importance of such typing has recently been
demonstrated by Kiehlbauch et al. (101). Using ribotyp-
ing techniques, human-derived H. cinaedi strains could
be clearly distinguished from animal jsolates. In addi-
tion, it was shown that hamster isolates exhibited a ribo-
type pattern different from that seen with dog and cat
strains, establishing the existence of different host-spe-
cific biotypes (101). Further studies will be necessary to
determine whether these different biotypes also exhibit
different virulence properties and if transmission can
occur between animals and humans.

Helicobacter pullorum

A group of campylobacter-like organisms (CLO)
were isolated from the caeca of asymptomatic poultry
and from the livers and intestinal contents of laying hens
presented with hepatic lesions performing polyphasic
taxonomical analysis, these were identified as a new
helicobacter species and were named Helicobacter pul-
lorum (81). In the same study, 6 CLO- strains, isolated
from different patients suffering from mild to severe
diarrhoea, were also characterized as H. pullorum
strains, indistinguishable from those isolated from poul-
try, suggesting a possible zoonosis. Both immunocom-
petent and immunocomprised individuals were involved
(103). Recently, a possible transmission route was iden-
tified by Atabay et al. as they recovered H. pullorum
-from the carcasses of poultry with a prevalence as high
as 60% (104). The fact that Campylobacter jejuni, a
close relative of H. pullorum, has been identified as a
major food-borne pathogen and more H. pullorum asso-
ciated cases are described (105), raises questions about
the importance of H. pullorum in human gastrointestinal
disease. :

“Flexispira rappini”

Originally, “Flexispira rappini” was isolated from
aborted sheep fetuses (106,107). It has been classified as
a Helicobacter species based on 16S rRNA sequence
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analysis (108,109), although a formal description of
these organisms has never been published. In humans, it
has been isolated from patients suffering from either
mild chronic diarrhoea (110), bacteremia (111,112) or
pneumonia (113) involving both immunocompetent and
immunocomprised individuals. Dogs, cats and rabbits
were identified as possible sources for these infections
(111,113,114). In one case, “Flexispira rappini” was
recovered from the puppy of an infected patient (110),
while in two other reports the patients disease coincided
with the introduction of a puppy in the household
(111,113). Treatment with either erythromycin (113),
meropenem (111) or a combination of gentamicin and
imipenem (115) resulted in eradication of “Flexispira
rappini” and subsequent clearance of symptoms.

Recent phylogenetic analysis of 28 “Flexispira rappi-
ni” strains showed that they represented 9 different
species (F. Dewhirst, J. Fox, B. Paster ; unpublished
observations). This finding illustrates the importance of
a well-defined charachterization of such strains if we
want to learn more about the significance of these orga-
nisms.

Hepétic pathology

In recent years, new Helicobacter species have been
isolated from the livers of a wide variety of animals and
have been associated with hepatic disease. H. hepaticus,
which consistently colonizes the cecum and colon of
mice, has been associated with liver tumors in A/JCr
mice as well as hepatitis in other susceptible inbred
mouse strains (83,116,117). Local urease-induced
ammonia (118), the production of cytolethal tox-
ins (119) and the involment of autoimmune mediated

processes (116,120) have been suggested as possible -

pathogenic pathways.

In addition to H. hepaticus, other Helicobacter
species can colonize the hepatobiliary tract of animals.
“Flexispira rappini” has been shown to cause hepatic
necrosis in fetuses of sheep and guinea pigs
(107,114,121). H. bilis is originally associated with
hepatitis in aged inbred strains of mice (84), but has also
been isolated from the gastrointestinal tract of asympto-
matic gerbils, dogs and cats (F. Dewhirst, J. Fox, B.
Paster ; unpublished observations). Other species linked
to hepatitis are H. canis and H. pullorum in dogs and
chickens respectively (81,122). In hamsters, cholan-
giofibrosis and centrilobular pancreatitis are believed to
be caused by H. cholecystus (123). A common charac-
teristic observed in these species is their ability to grow
in the presence of bile in contrast to other non-hepatic
helicobacters.

In a recent study by Fox et al., 16S rDNA sequences
of three different Helicobacter species could be deter-
mined from bile and gallbladders of patients suffering
from chronic cholecystitis (118). In vitro cultivation was
unsuccessful. Five sequences represented strains of H.
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bilis, two of “Flexispira rappini” and one strain of H.
pullorum, suggesting a possible role of animals as reser-
voirs for these kind of infections. Indirectly, these results
were confirmed by two other studies in which DNA of
Helicobacter-like organisms was sequenced from the
biliary tract of humans (124,125). Although these
sequences were believed to originate from H. pylori, this
latter finding was questioned by Fox ef al. (118).

These results strongly indicate the involvement of
Helicobacter species in biliary tract related disease.
However, the evidence provided is still circumstantial
and needs further clarification (126). Further studies are
also required to determine the origin of the different
Helicobacter species observed in the human biliary
tract.

Discussion

Review of the literature learns that H. pylori is not the
only member of the genus Helicobacter threatening
human health. A growing number of different helicobac-
ters have been identified from the human gastrointestinal
tract in association with disease.

In gastric pathology, the involvement of Helicobacter
species other than H. pylori has been clearly demon-
strated. The recent isolation of H. bizzozeronii from a
“H. heilmannii” infected patient strongly suggests pet
carnivores to be a possible source for these infections
but needs further clarification. More studies are equally
required to assess the risk of porcine gastric helicobac-
ters as potential food-borne pathogens.

The recent recovery of different Helicobacter species
from both immunocomprised as immunocompetent
patients suffering from enteric and hepatic disease rais-
es questions about the impact and the origin of these
infections. Most of the Helicobacter species character-
ized in these cases have also been identified in a variety
of animals. In addition, close contact with animals was
reported in some cases. However, evidence linking ani-
mals directly to these enteric infections has not yet been
provided.

Better methods to subtype the different strains isolat-
ed from both humans and animals are required to identi-
fy the source of these infections. In the same sense, an
increased awareness among gastroenterologists and the
implication of better and adapted diagnostic methods
could help resolve the epidemiological background and
identify critical points of entry in animal-to-human rela-
tionships.

References

1. MARSHALL B.J., WARREN J.R. Unidentified curved bacilli in the stom-
ach of patients with gastritis and peptic ulceration. Lancet, 1984, 1 : 1311-
1315.

2. COVER TL., BLASER M.]. Helicobacter pylori : a bacterial cause of gas-
tritis, peptic ulcer disease and gastric cancer. ASM News, 1995, 61 : 21-26.



Helicobacters of possible zoonotic origin

3.

=

w

=N

~J

i

10.

1

—

12.

1

)

14.

18.

19.

20.

2

—

22.

2

w

24.

25.

26.

27.

. WEGMANN W,

DEBONGNIE J.C., DONNAY M., MAIRESSE I,

BLASER M.J., PEREZ P.G., LINDENBAUM J., SCHNEIDMAN D.,
VAN-DEVENTER G., MARIN S.M., WEINSTEIN W.M. Association of
infection due to Helicobacter pylori with specific upper gastrointestinal
pathology. Rev. Infect. Dis., 1991, 13 (Suppl. 8) : S704-S708.
PARSONNET J., FRIEDMAN G.D., ORENTREICH N., VOGELMAN H.
Risk for gastric cancer in people with CagA positive or CagA negative
Helicobacter pylori infection. Gut, 1997, 40 : 297-301.

.FOX I.G., LEE A. The role of Helicobacter species in newly recognized

gastrointestinal tract diseases of animals. Lab. Anim. Sci., 1997, 47 : 222-
253.

DENT J.C., MCNULTY C.A.M., UFF I.S. Spiral organisms in the gastric
antrum [Letter]. Lancer, 1987, 2 : 96.

.DYE KR., MARSHALL B.J., FRIERSON-HF J., GUERRANT R.L.,

MCCALLUM R.W. Ultrastructure of another spiral organism associated
with human gastritis. Dig. Dis. Sci., 1989, 34 : 1787-1791.

MCNULTY C.A, DENT J.C., CURRY A, UFE J.S., FORD G.A., GEAR
M.W., WILKINSON S.P. New spiral bacterium in gastric mucosa [see com-
ments). J.Clin. Pathol., 1989, 42 : 585-591.

. MORRIS A., ALI M.R., THOMSEN L., HOLLIS B. Tightly spiral shaped

bacteria in the human stomach : another cause of active chronic gastritis ?
Gut, 1990, 31 : 139-143.

FISHER R., SAMISCH W., SCHWENKE E. Gastrospirillum hominis,
another 4 cases. Lancet, 1990, 335 : 59.

.QUEIROZ D.M., CABRAL M.M., NOGUEIRA AM., BARBOSA AJ,

ROCHA G.A., MENDES E.N. Mixed gastric infection by Gastrospirillum
hominis and Helicobacter pylori [letter]. Lancet, 1990, 336 : 507-508.
FLEJOU JFE, DIOMANDE I, MOLAS G., GOLDFAIN D,
ROTENBERG A., FLORENT M., POTET F. [Human chronic gastritis
associated with non-Helicobacter pylori spiral organisms (Gastrospirillum
hominis). Four cases and review of the literature]. Gastroenterol. Clin.
Biol., 1990, 14 : 806-810.

ASCHWANDEN M, SCHAUB N.,
AENISHANSLIN W., GYR K. [Gastritis associated with Gastrospirillum
hominis-a zoonosis ?]. Schweiz. Med. Wochenschr,, 1991, 121 : 245-254.
IERARDI E., MONNO R., MONGELLI A., ALLEGRETTA L.,
MILONE E., RIZZI S., PANZA P, COPPOLECCHIA P,
FRANCAVILLA A. Gastrospirillum hominis associated chronic active
gastritis : the first report from Italy. Ital. J. Gastroenterol., 1991, 23 : 86-
87.

. HEILMANN K.L., BORCHARD F. Gastritis due to spiral shaped bacteria

other than Helicobacter pylori . clinical, histological, and ultrastructural
findings. Gut, 1991, 32 : 137-140.

. KUBONOVA K., TRUPI I, JANCULA L., POLAK E.,, VRABLIK V.

Presence of spiral bacteria (“Gastrospirillum hominis”) in the gastric
mucosa [letter]. Eur.J. Clin. Microbiol. Infect. Dis., 1991, 10 : 459-460.

. NAKSHABENDI LM., PEEBLES S.E., LEE FD., RUSSELL R.I. Spiral

shaped microorganisms in the human duodenal mucosa. Postgrad. Med. J.,
1991, 67 : 846-847.

BORODY T.J., GEORGE L.L., BRANDL S., ANDREWS P,
OSTAPOWICZ N., HYLAND L., DEVINE M. Helicobacter pylori-nega-
tive duodenal ulcer. Am.J. Gastroenterol., 1991, 86 : 1154-1157.
FISCHER R. “Gastrospirillum hominis”, another gastric spiral bacterium.
Dig.Dis., 1992, 10 : 144-152.

SOLNICK J.V., O'ROURKE 1., LEE A., PASTER B.J., DEWHIRST FE.,
TOMPKINS L.S. An uncultured gastric spiral organism is a newly identi-
fied Helicobacter in humans. J.Infect. Dis., 1993, 168 : 379-385.

.STOLTE M., KROHER G., MEINING A., MORGNER A,

BAYERDORFFER E., BETHKE B. A comparison of Helicobacter pylori
and Helicobacter heilmannii gastritis — A matched control study involving
404 patients. Scand. J. Gastroenterol., 1997, 32 : 28-33.

LAMY V,
DEKONINCK X., RAMDANI B. Gastric ulcers and Helicobacter
heilmannii. Bur.J. Gastroenterol. Hepatol., 1998, 10 : 251-254.

. JHALA D., JHALA N., LECHAGO J., HABER M. Helicobacter heilman-

nii gastritis : Association with acid peptic diseases and comparison with
Helicobacter pylori gastritis. Mod. Path., 1999, 12 : 534-538.

SEIDL. C., GROULS V., SCHALK H.J.Bulboduodenitis associated with
Helicobacter heilmannii (formerly Gastrospirillum hominis) infection.
A rare cause of duodenal ulcer. LeberMagen.Darm., 1997, 27 . 156-159.
AKIN 0.Y., TSOU V.M., WERNER A.L. Gastrospirillum hominis-associ-
ated chronic active gastritis. Pediatr. Path. Lab. Med., 1995, 15 : 429-435.
ALHIMYARY A.JS., ZABANEH R.I., ZABANEH S.S., BARNETT S.
Gastrospirillum hominis in acute gastric erosion. South. Med. J., 1994, 87 :
1147-1150.

BORODY T.J., BRANDL S., ANDREWS P, JANKIEWICZ E.,
OSTAPOWICZ N. Helicobacter pylori-negative gastric ulcer. Am. J.
Gastroenterol., 1992, 87 : 1403-1406.

28.

29.

30.

3

—_

32.

33.

34.

35.

36.

37.

38

39.

40.

4

—_

42.

43,

44

45

46.

47.

48.

.EATON K.A., DEWHIRST FE., PASTER B.J,

385

MORGNER A., LEHN N., ANDERSEN L.P., THIEDE C., BENNEDSEN
M., NEUBAUER B., MIEHLKE S., NEUBAUER A., STOLTE M.,
BAYERDORFFER E. Helicobacter heilmannii-associated primary gastric
low grade MALT lymphoma — Complete remission after antibacterial
treatment [abstract]. Gut, 1999, 45 : A61-A62.

ENNO A., O’ROURKE J., BRAYE S., HOWLETT R., LEE A. Antigen-
dependent progression of mucosa-associated lymphoid tissue (MALT)-type
lymphoma in the stomach : Effects of antimicrobial therapy on gastric
MALT lymphoma in mice. Am. J. Path., 1998, 152 : 1625-1632.
MORGNER A., BAYERDORFFER E., MEINING A., STOLTE M.,
KROHER G. Helicobacter heilmannii and gastric cancer [letter]. Lancet,
1995, 346 : 511-512.

. YANG H., LI X, XU Z., ZHOU D. “Helicobacter heilmannii” infection

in a patient with gastric cancer [letter]. Dig. Dis. Sci., 1995, 40 : 1013-
1014.

GOTERI G., RANALDI R., REZAI B., BACCARINI M.G., BEARZI L.
Synchronous mucosa-associated lymphoid tissue lymphoma and adenocar-
cinoma of the stomach. Am. J. Surg. Pathol., 1997, 21 : 505-509.
O’ROURKE J., ENNO A, DIXON M., JACK A., LEE A. Gastric B-cell
MALT Iymphoma and Helicobacter heilmannii infection [abstract]. Gut,
1999, 45 (S3) : A69-AT0.

JALAVA K., KAARTINEN M., UTRIAINEN M., HAPPONEN I,
HANNINEN. M.L. Helicobacter salomonis sp. nov., a canine gastric
Helicobacter sp. related to Helicobacter felis and Helicobacter bizzoze-
ronii. Int. J. Syst. Bacteriol., 1997, 47 : 975-982.

JALAVA K., ON S.L.W., VANDAMME P.A R., HAPPONEN I, SUKURA
A., HANNINEN M.L. Isolation and identification of Helicobacter spp,
from canine and feline gastric mucosa. Appl. Environ. Microbiol., 1998, 64 :
3998-4006.

DE GROOTE D., VAN DOORN L.J., DUCATELLE R,
VERSCHUUREN A., HAESEBROUCK F., QUINT W., JALAVA K.,
VANDAMME P. Candidatus Helicobacter suis”, a gastric helicobacter
from pigs and its phylogenetic relatedness to other gastrospirilla. Inz. J.
Syst. Bacteriol., 1999, 49 : 1769-1777.

O'ROURKE ., NEILAN B.A., LEE A. Phylogenetic relationship of
Helicobacter heilmannii-like organisms originating from humans and ani-
mals. Proceedings of the 10th International Workshop on Campylobacters,
Helicobacters and Related Organisms HE4, 1999.

ANDERSEN L.P, NORGAARD A., HOLCK S., BLOM J., ELSBORG L.
Isolation of a “Helicobacter heilmanii’-like organism from the human
stomach [letter]. Eur. J. Clin. Microbiol.Infect.Dis., 1996, 15 : 95-96.
JALAVA K., ON S.L.W., HARRINGTON C.S., ANDERSEN L.P,
HANNINEN M.-L., VANDAMME P. Zoonotic helicobacter : “H. heilman-
nii”, a human gastric pathogen, and H. bizzozeronii a frequent canine gas-
tric coloniser, represents the same species (abstract). Proceeding of the 10th
International Workshop on Campylobacter, Helicobacters and Related
Organisms HDS, 1999.

MEINING A., KROHER G., STOLTE M. Animal reservoirs in the trans-
mission of Helicobacter heilmannii — Results of a questionnaire-based
study. Scand. J. Gastroenterol., 1998, 33 : 795-798.

. THOMSON M.A., STOREY P., GREER R., CLEGHORN G.J. Canine-

human transmission of Gastrospirillum hominis. Lancet, 1994, 344 (8929) «
1097-1098. ISSN : 0140-6736

STOLTE M., WELLENS E., BETHKE B., RITTER M., EIDT H.
Helicobacter heilmannii (formetly Gastrospirillum hominis) gastritis : an
infection transmitted by animals ? Scand. J. Gastroenterol., 1994, 29 :
1061-1064.

LECOINDRE P., CHEVALLIER M. PEYROL S., BOUDE M,
FERRERO R.L., LABIGNE A. Pathogenic role of gastric Helicobacter sp
in domestic carnivores. Ver. Res., 1997, 28 : 207-215.

.LEE A., DENT I., HAZEL S. Origin of spiral organisms in the human gas-

tric antrum. Lancet, 1988, 1 : 300-330.

TZELLAS N.,
COLEMAN B.E., PAOLA J., SHERDING R. Prevalence and varieties
of Helicobacter species in dogs from random sources and pet dogs:
animal and public health implications. J. Clin. Microbiol., 1996, 34 : 3165-
3170.

OTTO G., HAZELL S.H., FOX J.G., HOWLETT CR., MURPHY J.C.,
O’ROURKE I.L., LEE A. Animal and public health implications of gastric
colonization of cats by Helicobacter-like organisms. J. Clin. Microbiol.,
1994, 32 : 1043-1049.

LAVELLE I.P, LANDAS S., MITROS F.A., CONKLIN I.L. Acute gastri-
tis associated with spiral organisms from cats. Dig. Dis. Sci., 1994, 39 :
744-750.

GERMANI Y., DAUGA C., DUVAL P, HUERRE M., LEVY M,
PIALOUX G., SANSONETTI P, GRIMONT P.AD.Strategy for the
detection of Helicobacter species by amplification of 16S rRNA genes and

Acta Gastro-Enterologica Belgica, Vol. LXIII, October-December 2000



386

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

6

—

62.

6

[}

64.

65.

66.

67.

68.

Acta Gastro-Enterologica Belgica, Vol. LXIII, October-December 2000

identification of H. felis in a human gastric biopsy. Res. Microbiol., 1997,
148 : 315-326.

FERRERO R.L., LABIGNE A. Cloning, expression and sequencing of
Helicobacter felis urease genes. Mol.Microbiol., 1993, 9 : 323-333.
SOLNICK J.V.,, O'ROURKE J., LEE A., TOMPKINS L.S. Molecular
analysis of urease genes from a newly identified uncultured species of
Helicobacter. Infect. Immun., 1994, 62 : 1631-1638.

MENDES E.N., QUEIROZ D.M.M., ROCHA G.A., MOURA S.B.,
LEITE V.HR., FONSECA M.E.E. Ultrastructure of a spiral micro-organ-
ism from pig gastric mucosa (“Gastrospirillum suis”). J. Med. Microbiol.,
1990, 33 : 61-66.

GRASSO GM.,, RIPABELLI G., SAMMARCO M.L., RUBERTO A,
TANNITTO G. Prevalence of Helicobacter-like organisms in porcine gastric
mucosa : a study of swine slaughtered in Italy. Comp. Immunol. Microbiol.
Infect. Dis., 1996, 19 : 213-217.

MAGRAS C., CANTET E, KOFFI N., PILET M.-F, MEGRAUD E
Helicobacter species in pig stomach — a problem of public health ?
Journées Rech.Porcine en France, 1999, 31 : 395-399.

DE-GROOTE D., DUCATELLE R., VAN-DOORN L.J., TILMANT K.,
VERSCHUUREN A., HAESEBROUCK FE. Detection of “Candidatus
Helicobacter suis” in gastric samples of pigs by PCR: comparison
with other invasive diagnostic techniques. J. Clin. Microbiol., 1999. IN
PRESS.

ZHANG YL., YAMADA N.,, WEN M., MATSUHISA T., MIKI M.
Gastrospirillum hominis and Helicobacter pylori infection in Thai individ-
uals : Comparison of histopathological changes of gastric mucosa. Path.
Int., 1998, 48 : 507-511.

LOPEZ J.A., TAMAYO M.C., MEJIA G.I, TRUJILLO H., ESPINAL D.,
PEREZ M.A., ROBLEDO J.A. Gastrospirillum hominis in a child with
chronic gastritis. Ped. Inf. Dis., 1993, 12 : 701-702.

LEBEL S., BERNARD C., GASKIN D., DROUIN E. Helicobacter
heilmannii : a pediatric prospective study [abstract]. Lab. Invest., 1997, 76 :
921.

DREWITZ D.J.,, SHUB M.D., RAMIREZ F.C. Gastrospirillum hominis
gastritis in a child with celiac sprue. Dig. Dis. Sci., 1997, 42: 1083-
1086.

OLIVA M.M., LAZENBY A.J., PERMAN J.A. Gastritis associated with
Gastrospirillum hominis in children. Comparison with Helicobacter pylori
and review of the literature. Mod. Pathol., 1993, 6 : 513-515.

MENTION K., MICHAUD L., GUIMBER D., DELASSALLE EM.,
VINCENT P, TURCK D., GOTTRAND F. Prevalence and characteristics
of Helicobacter heilmannii infection in children [abstract]. Gut, 1999, 45
(S3) : A96.

. WYATT J. 1989. Detection of Campylobacter pylori by histology, p. 63-68.

In : RATHBONE B. J., HEATLEY R. V. (eds). Campylobacter pylori and
gastroduodenal disease. Blackwell Scientific, Oxford.

HILZENRAT N., LAMOUREUX E., WEINTRUB 1., ALPERT E.,
LICHTER M., ALPERT L. Helicobacter heilmannii-like spiral bacteria in
gastric mucosal biopsies. Prevalence and clinical significance. Arch. Pathol.
Lab. Med., 1995, 119 : 1149-1153.

.FAWCETT P.T., GIBNEY K.M., VINETTE K.M.B. Helicobacter pylori

can be induced to assume the morphology of Helicobacter heilmannii.
J. Clin. Microbiol., 1999, 37 : 1045-1048.

AKYON Y., BENNEDSEN M., OZCEBE O.., BAYERDORFFER E.,
ANDERSEN L.P. IgGantibodies against Helicobacter heilmannii in blood
donors. 10th International Workshop on Campylobacters, Helicobacters and
related organisms, HE14. 1999.

MOURA S.B., QUEIROZ D.M., MENDES E.N., NOGUEIRA AM.,
ROCHA G.A. The inflammatory response of the gastric mucosa of mice
experimentally infected with “Gastrospirillum suis”. J. Med. Microbiol.,
1993, 39 : 64-68.

LEE A., CHEN M., COLTRO N., O’ROURKE J., HAZELL S., HU P,
LIY. Long term infection of the gastric mucosa with Helicobacter species
does induce atrophic gastritis in an animal model of Helicobacter pylori
infection. Int. J. Med. Microbiol. Virol. Parasitol. Infect. Dis., 1993, 280 :
38-30.

SAKAGAMI T, DIXON M., O'ROURKE J, HOWLEIT R,
ALDERUCCIO F, VELLA J., SHIMOYAMA T., LEE A. Atrophic gastric
changes in both Helicobacter felisand Helicobacter pylori infected mice are
host dependent and separate from antral gastritis. Gut, 1996, 39 : 639-648.
SAKAGAMIT., VELLA J., DIXON M.E,, O’'ROURKE J., RADCLIFF F,
SUTTON P, SHIMOYAMA T., BEAGLEY K., LEE A. The endotoxin of
Helicobacter pylori is a modulator of host-dependent gastritis. Infect.
Immun., 1997, 65 : 3310-3316.

.ROTH K.A., KAPADIA S.B., MARTIN S.M., LORENZ R.G. Cellular
immune responses are essential for the development of Helicobacter felis-

associated gastric pathology. J. Imm., 1999, 163 : 1490-1497.

70.

7

Py

7

[

73.

74.

75.

76.

77.

78.

79.

80.

8

—_

82.

83.

84.

85.

86.

87.

3.

89.

90.

9

—_

.DANON S.J.,

. VANDOORN L.1.,

D. De Groote et al.

JOSENHANS C., FERRERO R.L., LABIGNE A., SUERBAUM S.
Cloning and allelic exchange mutagenesis of two flagellin genes of
Helicobacter felis. Mol. Microbiol., 1999, 33 : 350-362.

MOSS N.D., LARSSON H., ARVIDSSON S,
OTTOSSON S., DIXON MF, LEE A. Gastrin release and gastric acid
secretion in the rat infected with either Helicobacter felisor Helicobacter
heilmannii. J. Gastroenterol. Hepatol., 1998, 13 : 95-103.

FIGUEIREDO C., SANNA R., PLAISIER A,
SCHNEEBERGER P., DEBOER W., QUINT W. Clinical relevance of the
cagA, vacA, and iceA status of Helicobacter pylori. Gastroenterology,
1998, 115 : 58-66.

BLASER M.J. Intrastrain differences in Helicobacter pylori . a key ques-
tion in mucosal damage ? Ann. Med., 1995, 27 : 559-563.

MOBLEY H.L. Defining Helicobacter pylori as a pathogen : strain hetero-
geneity and virulence. Am. J. Med., 1996, 100 : 28-9S.

ATHERTON J.C. The clinical relevance of strain types of Helicobacter
pylori. Gut, 1997, 40 : 701-703.

UTRIAINEN M., HANNINEN M.L. Detection of Helicobacter-like bacte-
ria in porcine gastric biopsy samples by amplification of 16S rRNA, ureB,
vacA and cagA genes by PCR. Ver. Res. Commun., 1998, 22 : 373-383.
DIKER K.S., HASCELIK G., DIKER S. Development of a technique for
the detecting antimicrobial susceptibility of unculturable gastric spiral bac-
terium Gastrospirillum hominis. J. Antimicrob. Chemother., 1994, 33 : 867-
870.

DICK HE., LEE A. Use of a mouse model to examine anti-Helicobacter
pylori agents. Scand. J. Gastroenterol., 1991, 26 : 909-915.

MYERS G.A., ERMAK T.H., GEORGAKOPOULOS K., TIBBITTS T,
INGRASSIA J., GRAY H., KLEANTHOUS H., LEE C.K., MONATH T.P.
Oral immunization with recombinant Helicobacter pylori urease confers
long-lasting immunity against Helicobacter felis infection. Vaccine, 1999,
17 : 1394-1403.

RADCLIFF FJ., CHEN M., LEE A. Protective immunization against
Helicobacter stimulates long-term immunity. Vaccine, 1996, 14 : 780-
784.

. STANLEY J., LINTON D., BURNENS AP, DEWHIRS'I; FE,ONSL,

PORTER A., OWEN R.J., COSTAS M. Helicobacter pullorum sp. nov.-
genotype and phenotype of a new species isolated from poultry and
from human patients with gastroenteritis. Microbiology, 1994, 140 : 3441-
3449,

DEWHIRST FE., SEYMOUR C., FRASER G.J., PASTER B.J., FOX J.G.
Phylogeny of Helicobacter isolates from bird and swine feces and descrip-
tion of Helicobacter pametensis sp. nov. Int. J. Syst. Bact., 1994, 44 : 553-
560. ’

FOX 1.G., DEWHIRST FE., TULLY J.G., PASTER BJ, YAN L.,
TAYLOR N.S., COLLINS-MJ J., GORELICK PL., WARD JM.
Helicobacter hepaticus sp. nov., a microaerophilic bacterium isolated from
livers and intestinal mucosal scrapings from mice. J. Clin. Microbiol., 1994,
32:1238-1245. )
FOX 1.G., YAN L.L., DEWHIRST FE., PASTER B.J., SHAMES B.,
MURPHY J.C., HAYWARD A. BELCHER J.C., MENDES
E.N.Helicobacter bilis sp. nov., a novel Helicobacter species isolated from
bile, livers, and intestines of aged, inbred mice. J. Clin. Microbiol., 1995,
33 445-454.

FENNELL C.L., TOTTEN PA. QUIN T.C. Characterization of
Camypylobacter-like organisms isolated from homosexual men. J. Infect.
Dis., 1984, 149 : 58-66.

TOTTEN PA., FENNELL C.L., TENOVER EC.Campylobacter cinaedi
(sp. nov.) and Campylobacter fennelliae (sp. nov.) : two new Campylo-
bacter species associated with enteric disease in homosexual men. J. Infect.
Dis., 1985, 151 : 131-139.

FLORES B.M., FENNELL C.L., KULLER L., BRONSDON M.A,
MORTON W.R., STAMM W.E. Experimental infection of pig-tailed
macaques (Macaca nemestrina) with and Campylobacter fennelliae. Infect.
Immun., 1990, 58 : 3947-3953. .
NG VL., HADLEY WXK., FENNELL C.L.Successive bacterumas with
“Campylobacter cinaedi” and “Campylobacter fennelliae” in a bisexual
male. J. Clin. Microbiol., 1987, 25 : 2008-2009.

KEMPER C.A., MICKELSEN P, MORTON A., WALTON B,
DERESINSKI S.C. Helicobacter (Campylobacter) fennelliae-like organ-
isms as an important but occult cause of bacteraemia in a patient with
AIDS. J. Infect., 1993, 26 : 97-101.

KIEHLBAUCH J.A., TAUXE R.V,, BAKER C.N., WACHSMUTH LK.
Helicobacter cinaedi-associated bacteremia and cellulitis in immunocom-
prised patients. Ann. Intern. Med., 1994, 121 : 90-93.

. CIMOLAI N., GILL M.J., JONES A.B. “Campylobacter cinaedi’ bdc-

teremia : case report and laboratory findings. J. Clin. Microbiol., 1987, 25 :
942-943.



Helicobacters of possible zoonotic origin

92.

93.

94.

95.

96.

97.

98.

99.

100.

10

s

102,

103.

104.

105.

106.

107.

108.

109.

110.

111,

112.

. KIEHLBAUCH

SACKS L.V, LABRIOLA AM,, GILL VJ., GORDIN EM. Use of
ciprofloxacin for successful eradication of bacteremia due to
Campylobacter cinaedi in a human immunodeficiency virus-infected per-
son. Rev. Infect. Dis., 1991, 13 : 1066-1068.

TEE W., STREET A.C., SPELMAN D., MUNCKHOF W., MIJCH A.
Helicobacter cinaedi bacteraemia : varied clinical manifestations in three
homosexual males. Scand. J. Infect. Dis., 1996, 28 : 199-203.
MAMMEN-MP ], ARONSON N.E., EDENFIELD W.J., ENDY TP
Recurrent Helicobacter cinaedi bacteremia in a patient infected with human
immunodeficiency virus : case report. Clin. Infect. Dis., 1995, 21 : 1055.
ORLICEK S.L., WELCH D.F., KUHLS T.L. Septicemia and meningitis
caused by Helicobacter cinaedi in a neonate. J. Clin. Microbiol., 1993, 31 :
569-571.

HSUEHPR., TENG L.J.,, HUNG C.C., CHEN Y.C., YANG P.C., HO S.W.,
LUH K.T. Septic shock due to Helicobacter fennelliae in a non-human
immunodeficiency virus-infected heterosexual patient. J. Clin. Microbiol.,
1999, 37 : 2084-2086.

BERNIER C., DELABLANCHARDIERE A., CASIN 1., MOLINA JM.,
DECAZES J.M. Cellulitis and monoarticular arthritis due to Helicobacter
cinaedi bacteremia in a HIV-infected patient. Med. Malad. Inf., 1997, 27 :
929-930.

SULLIVAN A K., NELSON M.R., WALSH J., GAZZARD B.G. Recurrent
Helicobacter cinaedi cellulitis and bacteraemia in a patient with HIV infec-
tion. Int. J. STD AIDS, 1997, § : 59-60.

BURMAN W.J., COHN D.L., REVES R.R., WILSON M.L. Multifocal cel-

lulitis and monoarticular arthritis as manifestations of Helicobacter cinaedi -

bacteremia. Clin. Infect. Dis., 1995, 20 : 564-570.

WEIR S.C., GIBERT C.L., GORDIN FM., FISCHER S.H., GILL VJ.
An uncommon Helicobacter isolate from blood : Evidence of a group of
Helicobacter spp. pathogenic in AIDS patients. J. Clin. Microbiol., 1999,
37:2729-2733.

JLA, BRENNER DJ, CAMERON DN,
STEIGERWALT A.G., MAKOWSKI ] M., BAKER C.N,, PATTON CM,,
WACHSMUTH LK. Genotypic and phenotypic characterization of
Helicobacter cinaedi and Helicobacter fennelliae strains isolated from
humans and animals. J. Clin. Microbiol., 1995, 33 : 2940-2947.
GEBHART C.J., FENNELL C.L., MURTAUGH P. et al. Campylobacter
cinaedi is normal intestinal flora in hamsters. J. Clin. Microbiol., 1989, 27 :
1692-1694.

BURNENS AP, STANLEY J., MORGENSTERN R., NICOLET 1J.
Gastroenteritis associated with Helicobacter pullorum {letter]. Lancet,
1994, 344 : 1569-1570.

ATABAY H.I, CORRY JE.L. ON SL.W. Identification of unusual
Campylobacter-like isolates from poultry products as Helicobacter pullo-
rum. J. Appl. Micriobiol., 1998, 84 : 1017-1024.

MELITO P.L., WOODWARD D.L., PRICE L.J., KHAKHRIA R,
MULVEY MR., BERNARD K., RODGERS F.G. JOHNSON W.M.
Helicobacter pullorum, an emerging pathogen. Gut, 1999, 45 : A63-A63.
KIRKBRIDE C.A., GATES C.E., COLLINS J.E., RITCHIE M.S. Ovine
abortion associated with an anaerobic bacterium. Am. Vet. Med .Assoc.,
1985, 186 : 789-791.

KIRKBRIDE C.A., GATES C.E., COLLINS J.E., RITCHIE M.S. Ovine
abortion caused by a nonclassified flagellated bacterium (Flexispira rappi-
ni. Laboratory-diagnosis-of-livestock-abortion-by-Kirkbride,-C.-A., 1990,
Ed. 3, 170-174.

PASTER B.I., LEE A., FOX 1.G., DEWHURST FE., TORDOFF L.A.,
FRASER G.J., O’-ROURKE J.L., TAYLOR N.S., FERRERO R. Phylogeny
of Helicobacter felis sp. nov., Helicobacter mustelae, and related bacteria.
Int. J. Syst. Bacteriol., 1991, 41 : 31-38.

VANDAMME P., FALSEN E., ROSSAU R., HOSTE B., SEGERS P,
TYTGAT R., DE-LEY J. Revision of Campylobacter, Helicobacter, and
Wolinella taxonomy : emendation of generic descriptions and proposal of
Arcobacter gen. nov. Int. J. Syst. Bacteriol., 1991, 41 : 88-103.

ROMERO S., ARCHER J.R., HAMACHER M.E. BOLOGNA S.M.,
SCHELL R.F. Case report of an unclassified microaerophilic bacterium
associated with gastroenteritis. J. Clin. Microbiol., 1988, 26 : 142-143.
SORLIN P, VANDAMME P., NORTIER J., HOSTE B., ROSSI C.,
PAVLOF S., STRUELENS M.J. Recurrent “Flexispira rappini” bacteremia
in an adult patient undergoing hemodialysis: Case report. J. Clin.
Microbiol., 1999, 37 : 1319-1323.

WEIR S., CUCCHERINI B., WHINEY AM., RAY ML,
MACGREGOR J.P, STEIGERWALT A., DANESHVAR MlI,
WEYANT R., WRAY B., STEELE J., STROBER W., GILL V.J. Recurrent
bacteremia caused by a “Flexispira”-like organism in a patient with X
linked (Bruton’s) agammaglobulinemia. J. Clin. Mzcrobzol 1999, .37
2439-2445. [

113.

114,

115.

116.

117.

118.

119.

120.

12

—

122.

123,

124.

125.

126.

127.
128.
129.

130.

13

ey

132.

.MONNO R,

387

TEE W., LEDER K., KARROUM E., DYALL S.M. “Flexispira rappini”
bacteremia in a child with pneumonia. J. Clin. Microbiol., 1998, 36 : 1679-
1682.

ARCHER JR., ROMERO S., RITCHIE A.E., HAMACHER M.E.,
STEINER B.M., BRYNER J.H., SCHELL R.E. Characterization of an
unclassified microaerophilic bacterium associated with gastroenteritis.
J. Clin. Microbiol., 1988, 26 : 101-105.

WEIR S., CUCCHERINI B., WHINEY A.M., RAY M.L., MACGREGOR
J.P., STEIGERWALT A., DANESHVAR M.I, WEYANT R., WRAY B.,
STEELE J., STROBER W., GILL V.J. Recurrent bacteremia caused by a
“Flexispira”-like organism in a patient with X-linked (Bruton’s) agamma-
globulinemia. J. Clin. Microbiol., 1999, 37 : 2439-2445,

FOX J.G., LI X., YAN L., CAHILL RJ., HURLEY R., LEWIS R,
MURPHY J.C. Chronic proliferative hepatitis in A/JCr mice associated
with persistent Helicobacter hepaticus infection : a model of helicobacter-
induced carcinogenesis. Infect. Immun., 1996, 64 : 1548-1558.

WARD J.M., ANVER M.R., HAINES D.C., BENVENISTE R.E. Chronic
active hepatitis in mice caused by Helicobacter hepaticus . Am. J. Pathol.,
1994, 145 : 959-968.

FOX J.G., DEWHIRST EE., SHEN ZL., FENG Y., TAYLOR N.S.,
PASTER B.J,, ERICSON R.L., LAU C.N,, CORREA P, ARAYA J.C,
ROA 1. Hepatic Helicobacter species identified in bile and gallbladder tis-
sue from Chileans with chronic cholecystitis. Gastroenterology, 1998, 114
: 755-763.

TAYLOR N.S., FOX J.G., YAN L. In-vitro hepatotoxic factor in
Helicobacter hepaticus, H. pylori and other Helicobacter species. J. Med.
Microbiol., 1995, 42 : 48-52.

WARD JM., BENVENISTE RE. FOX CH., BATTLES JK.
GONDA M.A., TULLY J.G. Autoimmunity in chronic active Helicobacter
hepatitis of mice. Serum antibodies and expression of heat shock protein 70
in liver. Am. J. Pathol., 1996, 148 : 509-517.

.BRYNER J.H., RITCHIE AE., POLLET L., KIRKBRIDE C.A.,

COLLINS ].E. Experimental infection and abortion of pregnant guinea pigs
with a unique spirillum-like bacterium isolated from aborted ovine fetuses.
Vet. Res., 1987, 48 : 91-97.

FOX J.G., DROLET R., HIGGINS R., MESSIER S. YAN L,
COLEMAN B.E., PASTER B.J., DEWHIRST E.E. Helicobacter canis iso-
lated from a dog liver with multifocal necrotizing hepatitis. J. Clin.
Microbiol., 1996, 34 : 2479-2482.

FRANKLIN C.L., BECKWITH C.S., LIVINGSTON R.S., RILEY LK,
GIBSON S.V., BESCH W.C., HOOK-RR J. Isolation of a novel
Helicobacter species, Helicobacter cholecystus sp. nov., from the gallblad-
ders of Syrian hamsters with cholangiofibrosis and centrilobular pancreati-
tis. J. Clin. Microbiol., 1996, 34 : 2952-2958.

LIN T.T., YEH C.T., WU CS., LIAW Y.F. Detection and partial sequence
analysis of Helicobacter pylori DNA in the bile samples. Dig. Dis. Sci.,
1995, 40 : 2214-2219.

KAWAGUCHI M., SAITO T., OHNO H., MIDORIKAWA S., SANJI T,
HANDA Y, MORITA S., YOSHIDA H., TSURUI M., MISAKA R.,
HIROTA T., SAITO M., MINAMI K. Bacteria closely resembling
Helicobacter pylori detected immunohistologically and genetically in
resected gallbladder mucosa. J. Gastroenterol., 1996, 31 : 294-298.
BLASER M.J. Hélicobacters and biliary tract disease. Gastroenterology,
1998, 114 : 840-342. .

MICHAUD L., ATEGBQ S GOTTRAND F., VINCENT P., MARTIN-
DE L.E., TURCK D:Nodular gastritis associated with Helicobacter heil-
mannii itfection fletier]. Lancet, 1995, 346 : 1499,

TANAKA M., SAITOH A., NARITA T., HIZAWA Y., NAKAZAWA H.,
NARITA N, KUDO H. Gastrosptrzllum hominis-associated gastritis : the
first reported case in' Japan. J. Gastroenterol., 1994, 29 : 199-202.
MAZZUCCHELLET L., WILDER S.C., RUCHTI C., MEYER WB,,
MERKIH.S. Gastrospirillum hominis in asymptomatic, healthy individuals
[see comments). Dig. Dis. Sci., 1993, 38 : 2087-2089.

DEBONGNIE T.C. 1994. Gastrospmllum hominis prevalence [letter]. Dig.
Dis. Sci., 39 1618-

IERARDI. E,, VALENZA M.A., CAMPANALE A.,
FRANCAVILLA A., FUMAROLA L.Gastrospirillum hominis and human
chronic gastritis. Microbiologia, 1995, 18 : 441-444.

DIETERICH  “C., WIESEL ' P,. NEIGER R, BLUM A.
CORTHESYTHEULAZ. LPresence of multiple *Helicobacter heilman-

s

. nii” strains in an individual suffering from ulcers and in his two cats.

133.

J. Clin. Microbiol., 1998, 36 : 1366-1370.
DICK H.E., LEE A. Use of a mouse model to examine anti-Helicobacter
pylori agents. Scand.’J. Gas);rpenterol.,‘ 1991, 26 : 909-915.

I )

Acta Gastro-Enterologica Belgica, Vol. LXIII, October-December 2000



