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CASE REPORTS

Bacteremia Caused by Solobacterium moorei in a Patient with
Acute Proctitis and Carcinoma of the Cervix
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We describe a case of Solobacterium moorei bacteremia in a 43-year-old woman presenting with acute
proctitis complicating radiotherapy for cervical carcinoma. Phenotypic tests failed to identify the bacterium,
which was subsequently identified by 16S rRNA gene sequencing. 16S rRNA gene sequencing could help better
define the pathogenicity of S. moorei.

CASE REPORT

A 43-year-old Philippine woman was admitted for radiother-
apy of stage IIIB carcinoma of the cervix. Following telera-
diotherapy, she received four cycles of intracavitary brachy-
therapy. Five days after the first cycle of intracavitary
brachytherapy, she complained of fever, chills, and rigor asso-
ciated with vomiting, lower abdominal and anal pain, and wa-
tery diarrhea. Her oral temperature was 39°C. Blood was
present on rectal examination. Her total leukocyte count was
5.9� 109/liter, her hemoglobin level was 11.2 g/dl, and her
platelet count was 521 � 109/liter. Her serum urea was 3.6
mmol/liter, her creatinine was 131 �mol/liter, her albumin was
40 g/liter, her total globulin was 42 g/liter, her bilirubin was 6
�mol/liter, her alkaline phosphatase was 427 IU/liter, her as-
partate aminotransferase was 233 IU/liter, and her alanine
aminotransferase was 180 IU/liter. Two sets of blood cultures
were performed. Empirical intravenous cefuroxime was com-
menced. Both sets of anaerobic blood cultures were positive
for a short, gram-positive bacillus. Piperacillin-tazobactam was
subsequently given for 2 weeks. Her fever and diarrhea re-
sponded, and brachytherapy was continued.

Anaerobic gram-positive bacilli are a heterogeneous group
of bacteria that are difficult to identify in clinical microbiology
laboratories. As a result, the clinical significance of many spe-
cies is poorly understood. Since the recognition of the 16S
rRNA gene as the standard for classification and identification
of bacteria (11, 12), these bacteria can be accurately identified
and revisions in classification and introductions of new genera

and species can be made (1a, 10, 14, 16). Recently, we have
reported the use of this technique for identifying and defining
the clinical significance of these bacteria and the discovery of
three novel species (6–8, 17–20).

The genus Solobacterium was first described in 2000, when
three anaerobic, gram-positive, non-spore-forming bacillus
strains were characterized in Japan (4). These three Eubacte-
rium-like strains were isolated from human feces. On the basis
of 16S rRNA gene sequence analysis, they were classified un-
der a new genus, Solobacterium, as Solobacterium moorei, the
only species in the genus. S. moorei was later found in infected
root canals of patients with endodontic infections by cloning of
16S rRNA genes (13). During a subsequent study using a
similar technique, it was also identified from tongue dorsum
scrapings and subgingival plaque samples and, together with
several other bacteria, found to be associated with halitosis (5).
However, the clinical significance of this rarely encountered
bacterium remains largely unknown and there have been no
reports of Solobacterium bacteremia or invasive infections in
humans in the literature.

Microbiological data. The BACTEC 9240 blood culture sys-
tem (Becton Dickinson) was used. All isolates were identified
by standard conventional biochemical methods (3, 9), the
Vitek System (ANI; bioMérieux Vitek), and the API 20A sys-
tem (bioMérieux Vitek, Hazelwood, Mo.). Antimicrobial sus-
ceptibility was tested by the E-test (AB Biodisk, Solna, Swe-
den) according to the CLSI criteria for anaerobic bacteria (1).
On day 2 postincubation, both sets of anaerobic blood culture
bottles turned positive for a short, gram-positive bacillus. It
grew slowly on anaerobic blood agar as grayish white, nonhe-
molytic colonies that were 0.5 mm in diameter after 72 h of
incubation at 37°C in an anaerobic environment. It did not
grow in a 5% CO2 aerobic or microaerophilic environment. It
was nonmotile, and spores were not found. It was positive for
gelatin hydrolysis, �-galactosidase, �-glucosidase, leucine aryl-
amidase, and proline arylamidase but negative for catalase and
indole hydrolysis. The Vitek system (ANI) indicated that it was
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unidentified. The API 20A system showed that it was 53.2%
likely to be a Clostridium sp., 32.6% likely to be Clostridium
histolyticum, and 7.9% likely to be a Peptostreptococcus sp. The
MIC of vancomycin was 0.5 �g/ml, that of penicillin was 0.012
�g/ml, that of metronidazole was 0.25 �g/ml, and that of ce-
fotaxime was 0.032 �g/ml.

16S rRNA gene sequencing and phylogenetic characteriza-
tion. PCR amplification and DNA sequencing of the 16S
rRNA gene of the isolate were performed as described previ-
ously (8, 21). LPW57 (5�-AGTTTGATCCTGGCTCAG-3�)
and LPW205 (5�-CTTGTTACGACTTCACCC-3�) (Gibco
BRL, Rockville, MD) were used as the PCR and sequencing
primers. The sequences of the PCR products were compared
with known 16S rRNA gene sequences in the GenBank data-
base by BLAST search and multiple sequence alignment with
the closest matches performed with the ClustalW program
(15). Phylogenetic tree construction was performed with ClustalX
version 1.81 (2) and by the neighbor-joining method with
GrowTree (Genetics Computer Group, Inc., San Diego, CA.). A
total of 1,303 nucleotide positions were included in the analysis.
PCR of the 16S rRNA gene of the isolate showed a band at about
1,430 bp. The 16S rRNA gene sequence of the isolate had no
nucleotide difference from that of S. moorei (GenBank accession
no. AY044915); 8% nucleotide difference from that of Bulleidia
extructa (GenBank accession no. AF220064), and 12% nucleotide
difference from that of Holdemania filiformis (GenBank accession
no. Y11466), indicating that the isolate was a strain of S. moorei
(Fig. 1).

We describe a case of S. moorei bacteremia associated with
acute proctitis complicating radiotherapy for carcinoma of the
cervix. The clinical significance of the isolate is evident by its
isolation from blood in association with the development of
fever, lower abdominal pain, and diarrhea and the prompt
response to antibiotic therapy. The source was likely the gas-
trointestinal tract, as the patient had symptoms of acute proc-
titis during the bacteremic episode and S. moorei has been
found in human feces (4). We speculate that the bacterium
entered the bloodstream by translocation through the in-
flamed intestinal mucosa. However, it cannot be determined
if the bacterium contributed to the proctitis. Nevertheless,
the isolation of S. moorei from blood suggests that the bac-
terium can be of clinical significance instead of being normal
gut flora only.

The variations in biochemical profiles among different
strains of S. moorei make identification of the bacterium, and
hence understanding of its epidemiology and clinical disease
association, difficult. Both the present and previously described
strains are obligately anaerobic, non-spore-forming, Eubacte-
rium-like, gram-positive bacilli and are indole negative. They
grow slowly and produce few positive biochemical reactions in
commercially available identification kits. Moreover, the phe-
notypic characteristics of the present isolate exhibited consid-
erable differences from those described for S. moorei (Table 1),
which are likely due to interstrain variations. Isolates of S.
moorei reported in the literature, including the present one,
were all identified by 16S rRNA gene sequencing. This tech-

FIG. 1. Phylogenetic tree showing the relationships of the blood culture isolate to an S. moorei isolate and members of other, related genera. The tree
was constructed by using the neighbor-joining method and bootstrap values calculated from 1,000 trees. The scale bar indicates the estimated number
of substitutions per 100 bases using the Jukes-Cantor correction. The accession numbers shown are those in the GenBank database.
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nique is more reliable for identification of S. moorei and
would help us better understand its epidemiology and dis-
ease spectrum.
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TABLE 1. Phenotypic characteristics of the blood culture isolate
and three S. moorei isolates reported in the literature

Phenotypic characteristic S. mooreia Blood culture
isolate

Catalase �

Gelatin hydrolysis � �

Arginine dehydrogenase �

Alkaline phosphatase �

Indole production � �

Phosphate choline �

Urease �

Reduction of nitrate �

Reduction of triphenyltetrazolium �

H2S production �

Oxidation or fermentation of:
Arabinose � �
Cellobiose � �
Fructose �
Galactose � �
Glucose � �
Glycogen � �
Inositol �
Lactose � �
Maltose � �
Mannitol � �
Mannose � �
Melezitose � �
Raffinose � �
Rhamnose � �
Ribose � �
Salicin � �
Sorbitol � �
Sucrose � �
Trehalose � �
Xylose � �
Starch �

�-Arabinosidase �

�-Fucosidase �

�-Fucosidase �

�-Galactosidase �

�-Galactosidase �

�-Glucosidase �

�-Glucosidase �

�-Glucuronidase �

�-Mannosidase �

�-Lactosidase �

�-Xylosidase �

N-Acetyl-glucosaminidase �

Alanine arylamidase �

Glutamyl glutamic acid arylamidase �

Leucine arylamidase �

Lysine arylamidase �

Proline arylamidase �

a The data shown are from reference 4.
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