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The presence of Campylobacter concisus in the saliva of healthy individuals and patients with inflammatory
bowel disease (IBD) was examined. C. concisus was detected in 97% of the healthy individuals and 100% of the
patients with IBD tested. The C. concisus culture positivity rate in younger children was significantly lower than
that in the other age groups.

Campylobacter concisus is a Gram-negative, spiral/curved,
and flagellated bacterium (12) that has been associated with
gingival inflammation (7). Associations between C. concisus
and diarrheal disease, as well as inflammatory bowel disease
(IBD), also have been reported (1, 3, 10, 11, 14).

It is not clear whether the C. concisus strains detected in
stool and intestinal biopsy specimens are the same as or dif-
ferent from oral C. concisus strains. In addition, the prevalence
of C. concisus in the oral cavities of healthy individuals and
patients with IBD has not been investigated.

In this study, we examined the prevalence of C. concisus in
the saliva of healthy individuals and patients with IBD by using
bacterial culture and PCR. In addition, the protein profiles of
C. concisus strains isolated from saliva and intestinal biopsy
specimens from a child with Crohn’s disease (CD, one type of
IBD) were compared.

Saliva samples were collected from 59 healthy individuals
(33 male) 3 to 60 (mean � standard deviation, 19.5 � 15.4)
years old and 18 patients (11 male) 8 to 55 (18.2 � 10.3) years
old with IBD, including 13 with CD and 5 with ulcerative colitis
(UC). Both the patients and the controls reside in the Sydney
area. The controls had no gum disease or gastrointestinal
symptoms. None of the participants were receiving antibiotics
at the time of sample collection.

Bacterial culture was performed within 3 h of saliva collec-
tion. Briefly, 6 �l of saliva was streaked onto agar plates pre-
pared using blood agar base no. 2 supplemented with 6%
defibrinated horse blood and vancomycin (10 �g/ml; Oxoid
Limited, Hampshire, United Kingdom). Plates were incubated
at 37°C under microaerophilic conditions generated by a
Campylobacter gas system (Oxoid). Following 3 days of incu-

bation, the mixed bacterial culture was filtered through a
0.65-�m nitrocellulose filter onto a fresh agar plate (6) and
cultured for a further 2 days. Candidate bacterial colonies were
subjected to 16S rRNA gene PCR using primers F27 and
R1492 (5). All PCR products were sequenced.

All saliva samples (1 �l) were also subjected to a nested C.
concisus PCR using primers F27 and R1492 for the initial
amplification, followed by a C. concisus-specific PCR using
primers Concisus F and Concisus R (8).

To compare the relative sensitivities of culture and C. con-
cisus PCR for the detection of C. concisus, serial dilutions (1:10
to 1:1014) of C. concisus were prepared and subjected to both
detection methods.

The protein profiles of six oral C. concisus strains and one
biopsy C. concisus strain isolated from a child with CD were
compared by using sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) (4).

C. concisus was isolated from 75% (44/59) of the healthy
controls. Four (33%) of the 12 children 3 to 5 years old were
C. concisus culture positive, which was a significantly lower
percentage than in the other age groups (Fisher’s exact test,
P � 0.01 compared to the group of patients 12 to 18 years old
and P � 0.05 compared to the remaining groups) (Fig. 1).
There was no gender difference in percent C. concisus culture
positivity (females, 77% [20/26]; males, 73% [24/33]).

C. concisus PCR was positive in 97% (57/59) of the healthy
individuals, with no age-related differences (Fig. 1).

Comparison of the sensitivities in detecting C. concisus
showed that the nested C. concisus PCR was 1,000 times more
sensitive than the culture method.

C. concisus was isolated from 85% (11/13) of the patients
with CD and 100% (5/5) of the patients with UC, percentages
which are not statistically significantly different from that in
age-matched controls. All 18 patients with IBD were positive
for C. concisus by PCR.

Five of the six oral C. concisus strains isolated from a child
with CD showed identical protein profiles on SDS-PAGE (Fig.
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2). Interestingly, the sixth oral C. concisus strain showed a
pattern that was different from that of the other five oral
strains but resembled the pattern of the biopsy strain isolated
from the same child at a number of positions (Fig. 2, bands a
to c).

The high prevalence of C. concisus detected in saliva from
healthy individuals suggests that C. concisus is part of the
normal human oral microflora. Unexpectedly, we found that

preschool children had significantly less C. concisus culture
positivity than older subjects did (Fig. 1). Given that 83% of
the children 3 to 5 years old were positive for C. concisus by
PCR and the C. concisus PCR was 1,000 times more sensi-
tive than culture in the detection of C. concisus, the lower
culture positivity rate in children 3 to 5 years old likely
reflects lower numbers of C. concisus bacteria in the saliva
of these children. An earlier study examining the severity of
gingival inflammation in individuals of different ages re-
ported that gingivitis was less severe in children 4 to 6 years
old than in teenage children and adults (9). Given that C.
concisus has been associated with the onset of periodontal
disease (7), increased numbers of C. concisus bacteria in the
oral cavities of older children and adults may account for
their increased severity of gingival inflammation. It is not
clear why older children and adults harbor more C. concisus
bacteria in their oral cavities. One possibility is that the
subgingival space of permanent teeth provides conditions
more suitable for C. concisus growth.

The prevalence of C. concisus in patients with IBD was the
same as that of the age-matched controls. Protein analysis of
the six oral C. concisus strains isolated from a child with CD
revealed two different profiles, consistent with the heteroge-
neous nature of this species (2). Interestingly, one oral C.
concisus strain had a number of protein bands in common with
the biopsy C. concisus strain isolated from the same child. This
result suggests that an individual may harbor multiple C. con-
cisus strains in the oral cavity and it is possible that some of the
oral C. concisus strains have colonized the lower gastrointes-
tinal tract (GIT) and are involved in enteric diseases, including
IBD. The previous isolation of C. concisus from esophageal,
gastric, and intestinal biopsy specimens suggests that this bac-
terium is able to colonize and may cause mucosal inflammation
in other parts of the GIT, in addition to the oral cavity (13, 14).

FIG. 1. Detection of C. concisus by culture and PCR (dotted column) in saliva samples from healthy individuals in different age groups. The
C. concisus culture positivity rate of children 3 to 5 years old was significantly lower than that of the other age groups (P � 0.01 compared to the
group of patients 12 to 18 years old and P � 0.05 compared to the remaining groups).

FIG. 2. Comparison of the SDS-PAGE profiles of six oral C. con-
cisus strains and a biopsy C. concisus strain isolated from a child with
CD. Profile 1: five of the six oral C. concisus strains showed this
pattern. Profile 2: one of the six oral C. concisus strains showed this
pattern. Profile 3 is the pattern of a biopsy C. concisus strain from the
same child who yielded the isolates with profiles 1 and 2. Protein bands
a to c are common to one oral C. concisus strain and the biopsy strain
from the same child. Lane M, molecular size markers.
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The high rate of C. concisus isolation from older children
and adults in this study may also have relevance to IBD. The
increased number of oral C. concisus bacteria in older children
and adults may have permitted some oral virulent C. concisus
strains to reach the threshold dose required to cause mucosal
inflammation, which may have contributed to the increased
incidence of IBD in adolescents and young adults.

In conclusion, this is the first study to examine the oral
prevalence of C. concisus in healthy individuals of different age
groups. Furthermore, results from this study suggest that fur-
ther studies are required to investigate whether some oral C.
concisus strains are involved in human IBD.

Nucleotide sequence accession numbers. The 16S rRNA
gene sequences of all of the C. concisus isolates obtained in this
study were submitted to GenBank and assigned accession
numbers GU255882 to GU255942.
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