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Healthy Cats Are Commonly Colonized with “Helicobacter heilmannii”
That Is Associated with Minimal Gastritis
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Gastric Helicobacter infection in healthy pet cats is not well characterized. We performed endoscopy with
gastric biopsy on 15 healthy pet cats that were rigorously screened to exclude underlying or concurrent diseases
that might affect Helicobacter colonization. Gastric mucosa biopsy specimens were examined by histology,
culture, and PCR for the presence of Helicobacter infection and by histology for the presence of gastritis. Of 15
cats, all but 1 had gastric Helicobacter-like organisms (GHLOs) on examination by light microscopy, and in the
one histologically negative cat, GHLOs were detected by PCR. Gastric inflammation was mild or was absent
for all cats. No Helicobacter species were identified by culture. Analysis of the 16S rRNA sequence from
Helicobacter strains from 10 cats showed that all bacteria were closely related to Helicobacter felis, although
there was heterogeneity among the sequences. These results suggest that the gastric mucosa of healthy pet cats
is commonly colonized with an uncultivated Helicobacter that is closely related to H. felis, is associated with little
or no gastritis, and shows heterogeneity in its 16S rRNA sequence. The epithet “Helicobacter heilmannii”
continues to be an appropriate working designation for these bacteria.

Helicobacter spp. have commonly been isolated from the
gastric mucosa of humans, nonhuman primates, dogs, cats,
ferrets, cheetahs, and pigs (6, 16, 31, 46). In humans, Helico-
bacter pylori infection has been associated with chronic gastri-
tis, gastroduodenal ulceration, and gastric lymphoma and ad-
enocarcinoma (3, 30, 36, 40). The pathogenicity of Helicobacter
infection in cats is less clearly understood; there is considerable
debate as to whether feline helicobacters are commensal or
pathogenic organisms. Since gastritis is a common gastrointes-
tinal disease in the cat and because Helicobacter infection has
been implicated in human chronic gastritis, the presence of
Helicobacter in feline gastric biopsy specimens has raised the
question of its potential causal role in gastritis. Several studies
to date have examined this relationship, because the cat may
serve as a useful animal model of human disease. The preva-
lence of Helicobacter infection in cats with symptomatic gas-
trointestinal disease has been reported to be 53 to 76% (18, 25,
37). In comparison, studies performed with clinically healthy
cats have shown infection rates ranging from 42 to 100% (18,
20, 23, 29, 35, 38, 46). However, in the latter studies the cats
were from research colonies or animal shelters, where the high
prevalence of Helicobacter may have been due to close contact.
This hypothesis is consistent with the finding of an increased
prevalence of H. pylori in humans living under crowded or poor
hygienic conditions (6). In a recent study of Helicobacter col-
onization in cats, animals presented for surgical procedures in
situations in which the possibility of an underlying disease or
immunosuppression leading to Helicobacter colonization was
not rigorously excluded (35).

Reports of domestic animal-to-human transmission and iso-
lation of H. pylori from domestic cats (20) have led to specu-
lation that cats and dogs may serve as a reservoir for human
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infection (1, 29, 33, 44, 45). Studies that characterize gastric
Helicobacter infection in clinically normal, privately owned pet
cats are lacking. To further elucidate the role of Helicobacter
infection in feline gastritis, we performed a well-controlled,
prospective study with privately owned, healthy pet cats. The
objectives of this study were (i) to assess the prevalence of
Helicobacter spp. in pet cats that were rigorously screened for
concurrent or underlying diseases and that had no history of
anorexia, vomiting, diarrhea, or weight loss; (ii) to determine
the association between Helicobacter infection and gastritis;
and (iii) to determine if the Helicobacter spp. isolated from
these cats represented one or more distinct species on the basis
of morphology, culture, and 16S rRNA sequence analysis.

(Results of this study were presented in part as an abstract at
the 15th American College of Veterinary Internal Medicine
Forum, Orlando, Fla., 1997.)

MATERIALS AND METHODS

Animals. Fifteen healthy, privately owned pet cats (six females and nine males)
between 1 and 11 years old (median age, 3 years) were studied. All cats belonged
to staff members, students, and veterinarians working at the Veterinary Medical
Teaching Hospital, University of California, Davis, and featured 13 mixed breeds
and 2 purebreds. The consent of the owners of all cats was obtained. All cats had
been asymptomatic in terms of vomiting, diarrhea, inappetence, or weight loss
for at least 6 months prior to evaluation. In addition, all cats had a normal
physical examination, a normal minimum database (complete blood count, se-
rum biochemical profile, and urinalysis), and negative serology for feline leuke-
mia virus and feline immunodeficiency virus. Fecal specimens collected from all
cats were negative for intestinal parasites or ova on a direct fecal smear and fecal
flotation.

Gastroduodenoscopy. All cats were anesthetized for flexible endoscopy and
biopsy of the cardiac, fundic, and antral regions of the stomach. Representative
biopsy specimens from each location were placed into 0.5 ml of urea containing
147 mM L-tryptophan, 74 mM KH,PO,, 57 mM K,HPO,, 0.8 M NaCl, 3.3 M
urea, 10% (vol/vol) ethanol, and 0.025% (wt/vol) phenol red for rapid urease
testing. Representative biopsy specimens were also placed in 0.3 ml of sterile
saline for culture, sterile microcentrifuge tubes frozen at —70°C for PCR, and
modified Karnovsky’s fixative for scanning and transmission electron microscopy.
One biopsy specimen from each location was also used to make impression
smears on glass slides. In addition, two biopsy specimens from each site and one
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TABLE 1. Oligonucleotide primers used for amplification and
sequencing of 16S rRNA

Primer E. coli 16S
desi . Sequence (5’ to 3") rRNA
esignation i
positions
8F TGCAGAGTTTGATCCTGGCTCAG 8-27
133F CGGGTGAGTAACGCATAGATGACA 110-133
1492F CCGGGTTACCTTGTTACGACTT 1510-1492

274R  TCTCAGGCCGGATACCCGTCATAGCCT  300-274

biopsy specimen from the duodenum were immersed in 10% neutral buffered
formalin for histology.

Rapid urease test. Gastric mucosal biopsy specimens were incubated in urea
broth at room temperature. They were scored positive if the indicator turned red
within 24 h.

Culture. Gastric mucosal biopsy specimens were minced in saline with a sterile
glass rod. A drop of the material was placed onto brucella agar containing 5%
fetal calf serum (Gibco, Gaithersberg, Md.), 5 mg of trimethoprim per liter, 10
mg of vancomycin per liter, 4 mg of amphotericin B per liter, and 2,500 IU of
polymxin B (Sigma, St. Louis, Mo.) per liter; brain heart infusion blood agar
(Difco, Detroit, Mich.) containing trimethoprim, vancomycin, polymxin B, and
amphotericin B; and brain heart infusion blood agar containing no antibiotics.
All plates were incubated in an AnaeroPack jar (Remel, Lenexa, Kans.) with an
AnaeroPack-Campylo microaerophilic gas generating system (Remel) at 37°C.
The biopsy specimens were incubated and observed for up to 1 week.

Cytology and histology. Gram-stained impression smears were viewed in 10
different fields under light microscopy, and the presence of gastric Helicobacter-
like organisms (GHLOs) was recorded. Formalin-fixed gastric mucosal biopsy
specimens were embedded in paraffin and sectioned to a thickness of 5 pm.
These specimens were stained with hematoxylin and eosin and with Warthin-
Starry stain. Hematoxylin- and eosin-stained biopsy specimens were examined
for the presence of tortuous gastric glands, mononuclear inflammatory cell in-
filtrates (lymphocytes, plasma cells, and monocytes), neutrophils, lymphoid fol-
licles, and fibrosis of the lamina propria. Severity was graded according to the
following scale: 0, none; 1, mild multifocal; 2, mild widespread; 3, mild wide-
spread and moderate multifocal; 4, moderate widespread; 5, moderate wide-
spread and severe multifocal; 6, severe widespread. Warthin-Starry-stained sec-
tions were examined for the presence of GHLOs on the surface (in surface
mucus and gastric pits) and deep in the gastric glands. Sections were scored for
intensity of colonization by using the same six-point scale described above. If
colonization was confined to the surface mucus or the deep glands or if coloni-
zation was different in the two locations, the locations were scored separately.
Otherwise, each section received a single score encompassing both surface and
deep colonization. All sections were scored without knowledge of their source.

Amplification and sequencing of 16S rRNA. PCR and 16S rRNA sequencing
were performed for the first 10 cats enrolled in the study by previously described
methods (42). Briefly, about 25 mg of cat stomach tissue was minced under
sterile conditions and placed in 200 pl of digestion buffer (50 mM Tris [pH 9], 1
mM EDTA) containing 1% Laureth 12 (PPG/Mazer Chemicals, Gurnee, I1l.)
and 0.2 mg of proteinase K (Sigma) per ml. The samples were incubated at 37°C
for 16 h and then 94°C for 10 min to denature the proteinase K. The remaining
cellular debris was sedimented, and the supernatant was withdrawn and frozen at
—20°C.

DNA extracts were thawed on ice, and 2 pl was added to a 100-pl reaction
volume containing standard amounts of GeneAmp reagents (Perkin-Elmer Ce-
tus, Norwalk, Conn.), 25 pmol of each primer (Table 1), and 1.5 mM MgCl,.
Amplification (94°C for 1 min; 35 cycles of 94°C for 1 min, 55°C for 1 min, 72°C
for 1 to 2 min; and 72°C for 10 min) was performed in a Perkin-Elmer thermo-
cycler (model 2400), with a negative control (water substituted for DNA extract)
included with each reaction. The PCR products were visualized by agarose gel
electrophoresis and purified with a Centricon-30 concentrator according to the
manufacturer’s instructions (Amicon, Beverly, Mass.), and both strands were
sequenced completely with an ABI 377 automated DNA sequencer. Amplifica-
tion and sequencing were performed for each of the 10 cats with a universal
primer (8F) designed to amplify all known bacterial 16S rRNA genes (48) and a
primer (274R) specific for the Helicobacter genus (4) (Table 1). For one cat, we
also performed PCR and sequencing with a primer (133F) determined from the
first sequencing reaction together with a universal primer (1429R). Additional
primers (not shown in Table 1) were synthesized as needed in order to obtain
nearly the entire sequence of the 16S rRNA gene from the organism infecting
this animal.

16S rRNA sequence analysis. DNA sequences were compared to sequences in
the GenBank database by using FASTA, aligned with PILEUP, and compared
with DISTANCES (Wisconsin Sequence Analysis Package; Genetics Computer
Group). Similarity matrices were constructed from aligned sequences by using
only the sequence positions for which data were available for at least 90% of the
strains. Similarity matrices were corrected for multiple base changes by the
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method of Jukes and Cantor (28), and a phylogenetic tree was constructed with
TREEVIEW (39).

Electron microscopy. Biopsy samples were fixed and stored in modified Kar-
novsky’s fixative at 4°C for up to 12 weeks until processing. The fixative consisted
of 2.0% paraformaldehyde and 2.5% glutaraldehyde in 0.06 M Sorensen’s phos-
phate buffer. The specimens were then rinsed briefly in 0.1 M Sorensen’s phos-
phate buffer. Specimens for scanning electron microscopy were dehydrated in a
graded acetone series (50 to 100%) for 10 min each, dried to the critical point
with bone-dry-grade liquid carbon dioxide, and then mounted on specimen
support stubs with silver suspension paste. A Polaron E5000 sputter coater was
used to coat the specimens with 5-nm gold particles. A Philips PSEM501 scan-
ning electron microscope was used to view and photograph the samples at 10 to
15 kV.

Specimens for transmission electron microscopy were postfixed in 1% osmium
tetroxide in 0.1 M Sorensen’s phosphate buffer for 1 h at 4°C, dehydrated as
described above for scanning electron microscopy, and infiltrated and embedded
in epoxy resin. Sections for light microscopy were cut to 1 pm in thickness and
were stained with methylene blue-Azure II. Appropriate areas were then se-
lected and sectioned at 60 to 90 nm, stained with uranyl acetate and lead citrate,
and viewed and photographed in a Philips EM-400 transmission electron micro-
scope.

Statistical analysis. Friedman’s two-way analysis of variance was used to
compare gastritis scores and GHLO scores for the three gastric regions. Kruskal-
Wallis one-way analysis of variance was used to compare GHLO scores between
groups defined by the severity of gastritis. A P value of <0.05 was considered
significant.

Nucleotide sequence accession numbers. The rRNA sequences reported here
have been deposited with GenBank under accession nos. AF058768 (1,406 bp)
and AF058769 to AF05877 (inclusive; 164 bp each).

RESULTS

Rapid urease test, cytology, and culture. The gross endo-
scopic appearance of the gastric mucosa was unremarkable in
all cats. The rapid urease test and touch cytology were positive
for samples from one or more gastric sites for 13 of 15 and 11
of 15 cats, respectively. Helicobacter organisms were not cul-
tured from any cat.

Histology. GHLOs were detectable in Warthin-Starry-
stained sections from all except one of the cats. Bacteria were
present in surface mucus, gastric pits, and glands, and severity
ranged from 1 (rare bacteria) to 6 (many bacteria packed in
glands or in gastric mucus). Bacteria were most consistently
present in fundic biopsy specimens (13 of 14 cats) but for some
cats were found in all gastric sites examined (cardia, 7 of 14
cats; antrum, 10 of 14 cats). Despite this finding, differences in
the intensity of colonization between the three gastric regions
were not significant (P = 0.64). No GHLOs were visualized in
the duodenum.

Gastric inflammation was absent from eight cats, four cats
had grade 1 inflammation in one or more sections, and three
cats had grade 2 inflammation in at least one section. There
were no significant differences in the severity of gastric inflam-
mation among the three gastric regions (P = 0.63) or any
effects of age on the severity of the inflammation. Seven cats
had at least a few mononuclear inflammatory cells in the stom-
ach (scored 1 or 2), and eight cats had mild fibrosis of the
gastric lamina propria. Three cats had lymphoid follicles in the
gastric lamina propria. Neutrophilic infiltrates and tortuous
glands were not found in any stomach, although one cat had
moderate eosinophilic infiltration in the gastric mucosa. There
was no correlation between the presence of histologic lesions
and the presence or intensity of colonization with GHLOSs for
each of the three gastric regions (P = 0.9). Colonization scores
in sections without inflammation ranged from 0 to 6 (mean =+
standard deviation, 3.1 * 3.7), and colonization scores in sec-
tions with moderate inflammation ranged from 0 to 4 (mean *
standard deviation, 2.3 = 2.1).

Electron microscopy. In the large majority of sections eval-
uated, we observed a long bacterium that measured 0.5 to 0.6
pm in single-filament diameter by 4 to 10 wm in length (Fig. 1).
The coiled profile (10 to 15 turns) measured 0.6 to 0.8 wm in



VoL. 37, 1999

FIG. 1. Scanning electron micrograph of two different morphologic forms of
bacteria. The two forms are a long, thin, loosely coiled type and a shorter, tightly
coiled form. The arrow indicates prominent polar flagella. Bar, 1.0 pm.

overall diameter and did not taper at the ends. The coils were
relatively loose, with a pitch of 40 to 70° from the longitudinal
axis. At least one terminal tuft of 6 to 10 flagella was observed
on all organisms (Fig. 2).

Occasional sections showed a relatively short form of helical
bacteria, measuring 0.5 to 0.6 wm in single-filament diameter
by 3 to 5 wm in length (Fig. 1). The coiled profile (six to eight
turns) measured 0.8 to 1.0 wm in diameter at the center and
tapered to a diameter of 0.5 to 0.7 wm at the ends. The coils
were quite tight, with a pitch of 75 to 85° from the longitudinal
axis. At least one terminal tuft of 6 to 10 flagella was observed
on all organisms. All bacteria were located within the mucus
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and other contents of the gastric lumen. No association or
attachment was noted with gastric epithelial cells. No periplas-
mic or axial fibrils were observed within any of the bacteria.

PCR. Partial 16S rRNA sequences obtained from bacteria
from the stomachs of the first 10 cats enrolled in the study
yielded 164 bp of readable sequence that excluded primer
regions. On the basis of this partial sequence, all 10 cats were
determined to be infected with bacteria that fell in the Helico-
bacter genus, and all were most closely related to Helicobacter
felis. However, sequences amplified from bacteria from the 10
cats were not identical to one another. Of 164 bp, there were
four positions at which sequences showed heterogeneity. For
bacteria from 7 of the 10 cats, sequence data for all four
positions were unambiguous. Pairwise comparisons with se-
quences from bacteria from these seven cats and with the H.
felis sequence are shown in Table 2. Although the sequences
are closely related, in general they are not identical, and in
some cases they differ by more than 2%. Comparison with 16S
rRNA sequences from “Helicobacter heilmannii” yielded simi-
lar results (data not shown). In contrast, the 16S rRNA se-
quences from different H. pylori strains differed by 0.6% or less,
including strains isolated from humans, cats, and rhesus mon-
keys (5, 13, 20, 26).

The partial sequence analysis performed with the 16S rRNA
genes amplified from bacteria from the 10 cats was sufficient to
determine that the bacteria observed histologically were
closely related to H. felis. However, we could not make an
unequivocal species designation because of sequence variabil-
ity. Furthermore, we could not be sure that the variability that
we observed over the 164 bp was characteristic of the entire
gene. We therefore sequenced 1,406 bp (91%) of the 16S
rRNA gene amplified from the bacteria in the stomach of one
cat. Comparison of this sequence to the sequences in the Gen-
Bank database with FASTA showed that it was 99.1% identical
to Helicobacter salomonis Inkinen, which was recently isolated

"" - . 2 o
B0 7T
FIG. 2. Transmission electron micrograph of a typical helical bacterium. The cell wall is that of a gram-negative bacterium. Arrows indicate bases of individual
flagella. Bar, 0.5 pm.
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TABLE 2. Similarity matrix of partial 16S rRNA sequences

Cat no. or strain

% Similarity”

(accession no.) Cat 2 Cat 3 Cat 5 Cat 6 Cat 9 Cat 10 H. felis
1 (AF058768) 98.2 98.8 98.8 99.4 97.6 97.6 98.2
2 (AF058769) 99.4 99.4 98.8 99.4 99.4 100
3 (AF058770) 98.8 99.4 98.8 98.8 99.4
5 (AF058772) 99.4 98.8 98.8 99.4
6 (AF058773) 98.2 98.2 98.8
9 (AF057776) 100 99.4
10 (AF058777) 99.4

H. felis CS1 (M57398)

“ Percentages are based on comparisons of the 164 bp of unambiguous sequence amplified from the gastric tissue of seven cats and from the corresponding region

of the 16S rRNA gene from H. felis CS1.

from dogs and is also in the H. felis group (27). Phylogenetic
analysis (Fig. 3) showed that the organism identified in this cat
falls within the group of closely related organisms identified in
dogs, cats, and occasionally, humans (42).

DISCUSSION

Since the discovery that H. pylori is a pathogen in humans,
many studies have evaluated the link between Helicobacter
infection and gastric pathology in other animals. Interest in the
cat is prompted in part by its potential as an animal model for
human disease (21) and because there has been speculation
about the zoonotic potential of this domestic species living in
such close proximity to humans (9, 14, 29, 33, 38, 44). Earlier
studies were performed with cats from research colonies or
animal shelters or from a veterinary hospital where they pre-
sented for surgical procedures or euthanasia (14, 20, 23, 49).
Our study was unique because the cats were privately owned

H. salomonis (6A)
“H. heilmannii * 2
“H. heilmannii’ 1

H. felis Cat 1

H. nemestrinae

N

H. pylori

H. acinonyx

H. mustelae

H. cholecystus

H. cinaedi

01%

H. felis Dog3

pets that were recruited for participation in the study and that
were rigorously screened to exclude underlying or concurrent
diseases that may have altered Helicobacter colonization in the
gastrointestinal tract.

Our data taken together with data from other recent reports
permit several conclusions regarding the bacterial flora of cats.
Gastric infection with “H. heilmanii” is common in healthy pet
cats, and it is generally associated with minimal inflammation.
The host-parasite relationship in such cases may be simply
commensal (the bacterium benefits and the host is unharmed)
or it may be symbiotic (the host and the bacterium benefit),
such as occurs when a bacterium provides a probiotic effect or
contributes to competitive exclusion of more pathogenic bac-
teria (8). The spectrum of the host-pathogen relationship in
Helicobacter infection is probably quite broad across a variety
of hosts and Helicobacter species. It may range from commen-
sal, as appears to be the case with “H. heilmanii” in cats and
perhaps also in nonhuman primates (7, 41), to chronic histo-

H. felis CS1

H. salomonis (Inkinen)
H. felis Dog 2

H. felis Dog1

H. bizzozeronii

H. pulforum

H. fennelliae

H. trogontum

H. canis

H. muridarum

FIG. 3. Phylogenetic tree showing the genetic relationship among Helicobacter species on the basis of 16S rRNA sequences. The branch of the “H. felis species
group” is shown by the black bar and is marked with a thick arrow. The bracketed strains branch closely in the position designated by the thin arrow. Accession numbers
for each of the Helicobacter species are as follows: H. acinonyx, M88148; H. bizzozeronii, V09404; H. canis, 1.13464; H. cholecystus, U46129; H. cinaedi, M88150; H. felis
Cat 1 AF058768; H. felis CS1, M57398; H. felis DS3, M37643; H. felis Dogl, U51870; H. felis Dog2, U51871; H. felis Dog3, U51872; H. fennelliae M88154; “H. heilmannii”
1, L10079; “H. heilmannii” 2, 1.10080; H. muridarum, M80205; H. mustelae, M35048; H. nemestrinae, X67854; H. pullorum, 1.36141; H. pylori, M88157; H. salomonis
Inkinen, U89351; H. salomonis 6A, V09405; H. trogontum, U65103. The scale (0.1%) indicates percent difference in 16S rRNA sequences.
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logic gastritis and eventual disease in some, such as occurs with
“H. heilmanii” and H. pylori infection in humans (24, 43).
Occasionally, acute, symptomatic gastritis may occur, as has
been observed with Helicobacter acinonyx (10-12) and rarely in
humans infected with H. felis (29).

The gastric Helicobacter seen most commonly in cats (and
probably many other animals) is not generally cultivable by
standard methods that have been successful with other Helico-
bacter species. Although one group has reported successful
cultivation of “H. heilmannii”-like organisms from dogs, which
have been called H. salomonis (27) and Helicobacter bizzozero-
nii (22), our findings are consistent with those of several other
groups that have examined large series of cats and dogs and
found that cultures are rarely positive (9, 35). When cultures
are positive, the organisms frequently do not resemble mor-
phologically the “H. heilmannii”-like bacteria that are more
commonly seen on histology (35), which was in fact the case in
the initial description of H. felis (32). Despite its name, a
cultivated organism that morphologically resembles the origi-
nally described H. felis (32) is not the Helicobacter most com-
monly seen in healthy cats. Rather, one sees organisms such as
those seen in Fig. 1, although occasionally, other morphologies
may be found (Fig. 1). Whether these less common morphol-
ogies represent a different form of the same species or different
organisms cannot be determined from the present study, al-
though their infrequent occurrence suggests the former.

There appears to be a large group of gastric helicobacters
that is closely related but not identical to H. felis by 16S rRNA
sequence analysis (Fig. 3). Although we determined a large
portion of the 16S rRNA gene from the bacterium from only
one cat, our partial sequence data taken in the context of the
literature suggest that one could probably amplify from mor-
phologically identical bacteria very large numbers of unique
16S rRNA genes whose sequences would vary from the H. felis
sequence by 1 to 2%. DNA hybridization studies with DNAs
from two cultivated organisms in this cluster (H. bizozzeroni
and H. salomonis) suggest that they may be distinct species,
even though their 16S rRNA genes are very closely related to
that of H. felis (22, 27). Similar instances in which 16S rRNA
genes are nearly identical but in which DNA hybridization
results suggest that two organisms are different species have
been described previously with other bacterial genera (15).
However, DNA hybridization is technically demanding, and it
has sometimes been difficult to identify a percent relatedness
that reliably groups species (47).

In our original report which confirmed by 16S rRNA se-
quencing that “Gastrospirillum” was in fact a Helicobacter, we
tentatively proposed the name “H. heilmannii.” However, since
the two clones that we sequenced were only 96.5% similar, we
suggested that “H. heilmannii” may represent multiple species
(42). We do not propose to identify as a novel species the
organism whose 16S rRNA gene that we have sequenced in the
study described in this report. Since most of the organisms
identified in cats (and probably dogs) are uncultivated and
resemble “H. heilmannii,” whose 16S rRNA gene is 98.7%
similar to that of H. felis CS1 (42), this and similar organisms
identified in cats and dogs with very closely related 16S rRNA
genes may be appropriately assigned to an “H. felis species
group” (Fig. 3). Similar organisms seen in nonhuman primates
and other hosts may also belong to this group. The presence of
periplasmic fibers, which usually distinguishes “H. heilmannii”
from H. felis, is not always reliable since they are sometimes
lost on subculture (9). The “H. felis species group” may rep-
resent a somewhat heterogeneous group of organisms that
sometimes is cultivable and that other times is not, that some-
times has periplasmic fibers and that other times does not, and
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that sometimes has a 16S rRNA gene that is virtually identical
to that of H. felis CS1 and that other times shows divergence of
1 to 2%. On the other hand, cultivation of some of these
organisms may confirm that they are indeed novel species. For
the present, however, the epithet “H. heilmannii” is commonly
used in the literature to refer to an uncultivated H. felis-like
organism that lacks periplasmic fibers, and it is probably ap-
propriate to continue to use this as a working designation (47).

It is now clear that cats are not a reservoir for infection of
humans with H. pylori. Although an initial report found H.
pylori in a colony of cats from one commercial vendor (17, 20),
our results for 15 pet cats and a recent report of a study
involving 58 pet cats (35) did not find H. pylori in a single
animal, which is consistent with most epidemiologic evidence
(2, 19). Given the ubiquitous nature of Helicobacter in cats, the
close contact with their human owners, and the overall low
prevalence of “H. heilmannii” and H. felis infections from hu-
man endoscopy specimens (44), it is unlikely that these bacte-
ria present a significant health risk to humans.

In summary, the stomach of healthy cats is commonly colo-
nized with organisms that resemble H. felis in terms of 16S
rRNA and microscopy but that are uncultivable by methods
routinely used for other Helicobacter species. The epithet “H.
heilmannii” is convenient as a working designation for these
organisms. They are associated with minimal inflammation and
probably have a commensal or perhaps even symbiotic rela-
tionship with their host. These organisms likely are genetically
heterogeneous, although the use of novel species designations
should be approached cautiously. The recent proposal (34)
that uncultivated bacteria be included in a new category, Can-
didatus (L. candidatus, a candidate), pending further identifi-
cation is interesting but has not yet become widely applied.
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