
JOURNAL OF CLINICAL MICROBIOLOGY, Sept. 1996, p. 2304–2306 Vol. 34, No. 9
0095-1137/96/$04.0010
Copyright q 1996, American Society for Microbiology
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A prospective study compared fecal isolation rates of Campylobacter concisus for children with diarrhea and
without diarrhea by a filter technique in which media were incubated for 4 days in a microaerobic atmosphere.
No statistically significant difference in isolation rates was found (13.2% in patients with diarrhea and 9% in
controls). Moreover, 35 of 37 children attending the same day care center harbored different C. concisus strains,
as was demonstrated by arbitrary primer PCR DNA fingerprinting. These data suggest a lack of a pathogenic
role for C. concisus in enteritis.

Campylobacter concisus, a fastidious and rather slowly grow-
ing gram-negative rod of the human oral cavity (14), has been
associated with periodontal disease in humans. C. concisus
strains were recovered from the gingival crevices of patients
who had gingivitis and periodontitis with advancing bone loss
(3, 6, 13, 14), but their role in the pathogenesis of periodontal
disease has not yet been firmly established. Hitherto, reports
on the isolation of C. concisus from other human sources have
been scant. Johnson and Finegold (2) and Vandamme et al.
(18) identified C. concisus strains that were isolated mainly
from the feces of patients with gastrointestinal disorders. More
recently, two prospective studies (4, 5) indicated that C. con-
cisus is commonly found in the feces of children with diarrhea,
but no real pathogenic role for C. concisus was established.
These reports prompted us to investigate the pathogenic

role of C. concisus in gastrointestinal disease in children by
comparing fecal isolation rates for patients with enteritis and a
control population. In addition, the epidemiological relation-
ships of C. concisus strains isolated from children attending the
same day care center were studied by PCR-mediated finger-
printing.
For a period from September 1991 to March 1992, the iso-

lation rate of C. concisus in 174 children with enteritis was
determined. One hundred and thirty-four children (1 month to
3 years old) were admitted to the hospital for enteritis, 14
children (1 month to 3 years old) developed symptoms of
enteritis while in the hospital, and 26 children (1 to 8 months
old) suffered from diarrhea at the time they were admitted to
the sleep unit for sudden infant death syndrome screening. The
control group consisted of 958 children: 272 children (1 month
to 3 years old) who were admitted to the hospital for a variety
of disorders but who did not have enteritis and 686 healthy
siblings (1 to 8 months old) who were admitted to the hospital
for sudden infant death syndrome screening and who did not
have diarrhea at the time of admission. The chi-square test was
used to compare the isolation rates for patients and controls.

All stool specimens were cultured for C. concisus on a se-
lective Mueller-Hinton agar supplemented with 5% (vol/vol)
sheep blood, 10 mg of nalidixic acid per ml, and 10 mg of
vancomycin per ml and on two nonselective Columbia blood
agars (with either a 0.45- or a 0.65-mm-pore-size filter). Both
selective and nonselective media were incubated at 378C for up
to 4 days in an atmosphere of 7% CO2, 4.5% O2, 81.5% N2,
and 7% H2. A Gram stain was performed on all suspected
colonies. For species identification, the following cultural and
biochemical characteristics were determined: oxidase activity;
catalase activity; growth at 25, 37, and 428C; microaerophilic
growth with and without H2; anaerobic growth in the presence
of fumarate and fumarate plus formate; hydrolysis of hippu-
rate; hydrolysis of indoxyl acetate; H2S production in triple
sugar iron agar; and finally, susceptibility to nalidixic acid and
cephalothin. Identification of C. concisus strains was confirmed
by sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) of whole-cell proteins (9, 17). Arbitrary primer
PCR DNA fingerprinting was performed on 42 C. concisus
strains isolated from 34 children with diarrhea who attended
the day care center of our medical campus during overlapping
time periods and on 9 unrelated C. concisus strains. Boiled
suspensions of C. concisus were used as the target in the arbi-
trary primer PCR. A standard protocol was followed (20), with
a combination of arbitrary primers 1247 (59-AAGAGCCCGT-
39) and 1253 (59-GTTTCCGCCC-39) being used. The repro-
ducibility of the results was examined by repeating the arbi-
trary primer PCR procedure at least twice for each isolate.
Isolates were considered to represent the same strain if their
DNA profiles were indistinguishable, whereas isolates were
categorized as unrelated if their DNA profiles differed by more
than two DNA band shifts.
Comparison of fecal isolation rates for children with and

without enteritis. Twenty-three of 174 children with diarrhea
were culture positive for C. concisus, giving an isolation rate of
13.2%. In the control group, 86 of 958 children were positive
for C. concisus, giving an isolation rate of 9.0%. This difference
in isolation rates is statistically not significant (P 5 0.15). As
can be seen from Table 1, the sensitivities of the individual
culture methods compared with that of the three methods
combined are rather low: 44% for culturing on selective me-
dium with vancomycin and nalidixic acid, 50.9% for the filtra-
tion technique using a 0.45-mm-pore-size filter, and 53.4% for
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the filtration technique using a 0.65-mm-pore-size filter. A
combination of culturing on selective medium with either one
of the filtration techniques improved sensitivities to more than
80%.
Phenotypic characteristics of C. concisus. In comparison

with those of other enteric Campylobacter species, C. concisus
cells are much less curved. Growth is rather slow; after 3 to 4
days of incubation, small (0.5- to 1-mm diameter), flat to con-
vex, translucent to brownish nonhemolytic colonies appeared
on the Columbia blood agar. The major features distinguishing
C. concisus from other catalase-negative (or weakly positive)
Campylobacter species are microaerophilic growth with and
without H2, anaerobic growth with fumarate and fumarate plus
formate, hydrolysis of indoxyl acetate, and susceptibility to
cephalothin. C. concisus grows only in the presence of H2 in a
microaerobic atmosphere; anaerobic growth is observed only
in the presence of fumarate plus formate. In contrast to reports
in the literature (10, 16, 19) in which C. concisus is reported to
be negative for indoxyl acetate hydrolysis, 6% of our C. con-
cisus strains were positive for indoxyl acetate hydrolysis. In
these cases, routine phenotypic tests do not allow discrimina-
tion of C. concisus from the indoxyl acetate hydrolysis-positive
Campylobacter curvus (15), another campylobacter that is found
in the human mouth and that has also been isolated from feces
(4). Results of SDS-PAGE of whole-cell proteins of C. conci-
sus strains correlate with results of DNA-DNA binding (18),
and SDS-PAGE can differentiate C. concisus from C. curvus
(12), a result which was corroborated in our study (data not
shown). In addition, C. concisus has been reported to be re-
sistant to cephalothin and nalidixic acid (10, 16, 19). However,
in these studies, only a limited number of strains were tested.
In our study, all C. concisus clinical isolates were sensitive to
cephalothin and 49% were sensitive to nalidixic acid.
DNA fingerprinting of C. concisus strains. All strains exam-

ined showed stable profiles on repeated testing. Figure 1 shows
DNA fingerprints from a selection of strains. A total of 49
different PCR types could be distinguished. On two occasions,
the same DNA pattern was observed in two different children
attending the day care center. All other children harbored
unique strains. Six children after a mean follow-up period of 4
to 12 months harbored two or three unrelated strains that were
distinguished by arbitrary primer PCR patterns with at least
three fragment mismatches.
The routine use of a filter paper technique (11) for the

isolation of campylobacters from feces has resulted in the iso-
lation of Campylobacter species other than Campylobacter je-
juni and Campylobacter coli (4, 5). One of the species that can
frequently be recovered if the media are incubated in an H2-
enriched atmosphere is C. concisus, a campylobacter mainly
associated with the oral cavity. Until recently, only 13 fecal
isolates of C. concisus from 10 Swedish and 3 British patients

with symptoms of enteritis have been described in the litera-
ture (2, 5, 18). In 1991, we reported the isolation of C. concisus
from 19 adults and 75 children, most of whom had diarrhea (4).
Figura et al. (1) recently reported the isolation of Campy-
lobacter mucosalis from two children with enteritis by using a
filtration technique and incubation in an H2-enriched mi-
croaerobic atmosphere. However, the characteristics described
for these C. mucosalis strains conformed to the description of
C. concisus (8, 19). Using 64 phenotypic characteristics and
SDS-PAGE whole-cell protein electropherograms, On demon-
strated that Figura’s strains were C. concisus that had been
misidentified as C. mucosalis (7). That study and our own study
show that adequate discrimination of C. concisus from other
catalase-negative (or weakly positive) Campylobacter species is
very difficult when a limited number of phenotypic tests are
used.
Although C. concisus can frequently be isolated from pa-

tients with diarrhea, a comparison of the isolation rates of
C. concisus for children with and without diarrhea in this
study showed that isolates are found in normal subjects as
often as they are in patients with diarrhea. Moreover, C. con-
cisus strains isolated from children attending the same day care
center during overlapping periods of time did not show any epi-
demiological relationships. Consequently, C. concisus should
not be considered a primary pathogen associated with gastro-
intestinal disease.
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TABLE 1. Sensitivities of different culture methods for C. concisus

Culture method
No. of
positive
cultures

Sensitivity
(%)a

Filter (0.45-mm pore size) 59 50.9
Filter (0.65-mm pore size) 62 53.4
Selective medium 51 44.0
Filter (0.45- and 0.65-mm pore sizes) 81 69.8
Filter (0.45-mm pore size) and selective medium 97 83.6
Filter (0.65-mm pore size) and selective medium 99 85.3

a Sensitivity was calculated on the basis of the total number of positive cultures
(116) obtained by the use of the three methods combined.
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