sional history of urinary tract or respiratory intections, she had
no previous history of chronic or other infectious diseases. On
May 9, 2007 (hospital day 1), she presented with respiratory
distress due to elevated airway intrapressure, and purulent
sputum (non-bloody, white-yellow color) was aspirated us-
ing a respiratory catheter, but no fever was noted (36°C). Chest
radiography showed many spots of consolidations in the bilat-
eral lung, pleural effusion in the left intrathoracic space, and
infiltrations with partial atelectasis in the left lower lobe of
the lung (Fig. 1A). On the day of radiologic examination, her
clinical data were as follows: leukocyte count, 1.06 X 10%/
1L (reference values, 3.5 to 9.0 X 10°/1L); platelet count,
1.87 X 10%/1LL (reference values, 1.5 to 3.0 X 10%/L); and
C-reactive protein level, 1.8 mg/dL (reference values, <0.3
mg/dL). On the basis of these findings, she was diagnosed
with afebrile pneumonia and was treated with levofloxacin
(200 mg/day, day 1), panipenem/betamipron (500 mg/day,
days 2 to 10), and intravenous fluids for 12 days. The lung
lesion improved after hospital day 5 and the patient was
afebrile during the clinical course.

Aspirated sputum samples were collected and examined by
bacterial culture using 5% sheep blood agar. Many small and
optically identical colonies (diameter, 0.5 to | mm) grew on
the blood agar. Gram and Neisser staining of the colonies sug-
gested Corynebacterium (Fig. 1B). In addition, phagocyto-
sis of bacteria was clearly observed in the sputum smear
(data not shown). Confirmation of the bacterial pathogen
Corynebacterium was performed using the RapID CB Plus kit
{Kyokuto Pharmaceutical, Tokyo, Japan). We also amplitied
the diphtheria toxin gene using a PCR technique (5,6);
however, the gene was not detected (Fig. 1C). Moreover, the
nucleotide sequence of the 16S rRNA gene of the present
strain completely matched that of the C. diphtheriae proto-
type strain (7). The results confirmed the pathogen to be
non-toxigenic C. diphtheriae (biotype: mitis). C. diphtheriae
was 1o longer detected after hospital day 3. The isolate was
susceptible to erythromyecin, clarithromycin, clindamycin,
benzylpenicillin, sulbactam/ampicillin, cefazolin, cefinetazole,
cefpirome, imipenem, meropenem, vancomycin, teicoplanin,
and minocycline, while the isolate was resistant to levofloxacin,
ciprofloxacin, and fosfomycin. The pathogen’s infection route
could not be precisely elucidated in the present case.

It has been suggested that non-toxigenic C. diphtheriae
may be associated with various infections such as pharyngi-
tis, myocarditis, polyneuritis, and pneumonia (3,4). The
present patient with ALS was confirmed to have afebrile pneu-
monia caused by this pathogen. In general, high fever is an
important clinical sign in patients with pneumonia; however,
few patients are diagnosed with afebrile pneumonia (1,2).
The epidemiology of non-toxigenic C. diphtheriae in many
countries, including Japan, remains poorly understood, despite
the fact that this infection seems to be increasingly reported
and has been found to occur in vaccinated individuals in other
countries (3). ALS is a rare progressive neurodegenerative
disease with an incidence of about 1/50,000, and it is known
that respiratory complications in ALS patients may involve
respiratory failure, pneumonia, and pulmonary embolism
(8,9). Various bacteria may be associated with pneurmonia in
ALS patients, and this disease may be life-threatening (8,9).
Here, we encountered a single case of afebrile pneumonia
associated with ALS. From this case alone, we could not
definitively determine whether C. diphtheriae easily causes
afebrile pneumonia or not in ALS patients. However, it is
possible that non-toxigenic C. diphtheriae is an etiologic
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Fig. 1. (A) Chest radiography of the present case. (B) Gram staining of
the isolate. Var indicates 10 ftm, (C) Detection of diphtheria toxin
gene. Amplicons were electrophoresed on a 1.5%-agarose gel. Lane
1, the present strain; lane 2, negative control (an amplicon derived
from a non-toxigenic Corynebacterium [C. xerosis)): lane 3, positive
control (an amplicon derived from toxigenic C. diphtheriae); M,
marker.

pathogen of afebrile pneumonia, although it may be rare.

This work was supported in part by Health and Labour
Sciences Research Grants for Research on Emerging and
Re-emerging Infectious Diseases from the Ministry of Health,
Labour and Welfare of Japan.
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Corynebacterium ulcerans is known as a pathogen that
causes purulent inflammation such as mastitis, lymphadeni-
tis, dermatitis, and respiratory infections in various kinds of
animals (1). The organism can carry a beta-corynephage
similar to that which codes for the diphtheria toxin. Toxigenic
strains of C. ulcerans cause infectious disease in humans,
also similar to that caused by Corynebacterium diphtheriae
(2). Five cases of human C. wlcerans infections have been
reported since 2001 in Japan, and toxigenic C. ulcerans has
been detected in each of these patients. Although a relation-
ship between infected companion animals and human infec-
tion have been suspected in some cases, the source of infec-
tion has remained unidentified in all of these cases (3-7).

To obtain additional information on the distribution of toxi-
genic C. ulcerans among companion animals and to monitor
for the prevalence of C. ulcerans infection, we investigated
65 healthy dogs that were under the care of the Osaka Prefec-
tural Government from December 2006 to September 2007
for various reasons. Throat swabs were collected and kept
in preservation medium (SEEDSWAB7 3 ‘Eiken’; Eiken
Chemical, Tokyo, Japan) at 4°C until examined. Each speci-
men was inoculated on sheep blood agar and selective
medium of a new formulation, Katsukawa medium, which
contained heart infusion agar, potassium tellurite (0.03%),
sheep blood (10%) and activated charcoal (0.05%). After 48
h of cultivation on Katsukawa medium at 35°C in 5% CO,,
C. ulcerans-like coryneform organisms were detected in the
cultivated specimen that had been collected on August 7, 2007.
However, none of these organisms were detected on the sheep
blood agar. The dog from which the sample had been taken
was a female mongrel that weighed approximately 20 kg.
This dog had been kept by a family until it was sent to Osaka
Prefectural Government. The dog did not externally exhibit
any signs of iliness. The Gram-positive coccobacilli isolate
was positive for gluicose fermentation and negative for
sucrose utilization on DSS medium; the isolate also showed
positive reactions to catalase and urease. Identification of the
isolate was performed using API Coryne (bioMérieux, Marcy-
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PEtoile, France). However, the API results (code 0011326) were
msufficient for an unequivocal identification (C. wlcerans
87.2%, Corynebacterium pseudotuberculosis 12.5%). More-
over, because 16S rDNA sequencing is unsuitable for dis-
crimination between C. ulcerans and C. pseudotuberculosis
due to very high sequence similarity, rpoB and hsp65 partial
sequencing was carried out (8,9). Based on the nucleotide
sequence from both loci, the organism was identitied as C.
ulcerans. PCR analysis of the diphtheria toxin gene, a modi-
fied Elek test, and VERO cell cytotoxicity and neutralization
assays were used to demonstrate the toxigenicity of this strain
of C. ulcerans (10-13). The entire nucleotide sequence of the
diphtheria toxin gene (fox) of this strain was determined and
compared with that of C. diphtheriae (GenBank accession
no. BX248354). The two sequences differed from each other
by 29 amino acids (homology, 94.8%).

The isolate was genetically compared with five isolates
from Japanese human patients by pulsed-field gel clectro-
phoresis (PFGE) (Fig. 1). The locations of cities in which six
isolates of C. ulcerans have been reported are shown (Fig.
2). Phylogenic analyses revealed that the isolates could
be divided into two groups as follows. One group contained
strain 0102 (isolated in Chiba) (3), 0210 (Chiba) (7), 0509
(Okayama) (4), and 0607 (Kanagawa) (6). The other group
contained an isolate from the dog in Osaka (0708) and the
isolate 0510 (Oita) (5). Notably, PFGE revealed that the geno-
type pattern of the dog isolate was identical to that of the
human isolate 0510 in Oita. Two isolates were identified in
places that were geographically distant from each other, and
therefore their relationship remains equivocal.

Few reports have clearly indicated a relationship between
C. ulcerans-infected companion animals and human cases of
infection (14). To the best of our knowledge, this report is the
first epidemiologic study of dogs infected with C. wlcerans.
Because the dog isolate was identical to an isolate from a
human patient, as demonstrated by molecular epidemiology
using PFGE, it is possible that the infection route was medi-
ated by dogs. It will be necessary to investigate in large-scale
studies any potential association between human disease and
dog carriers of C. ulcerans.

This article appeared in part in the Infectious Agents Sur-
veillance Report (IASR), vol. 29, p. 51, 2008 in Japanese.
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Fig. L. (A) PFGE profiles of Corynebacterium ulcerans isolated from humans and a dog in Japan. PFGE of Sfil-digested
genomic DNA was performed as described elsewhere (15,16) with a slight modification. M, Molecular size marker (sizes are
indicated on the left); lane 1-5, culture isolates from 5 humans (lanes 1 and 2, Chiba; lane 3, Okayama, lane 4, Oita; lane 5,
Kanagawa); lane 6, isolates from the dog in Osaka. (B) Phylogenic analysis of C. ulcerans isolates. PFGE patterns were
analyzed by using diversity database software with UPGMA algorithm.
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Fig. 2. Location of cities/prefectures in which 6 isolates of C. ulcerans
were reported, including 5 human patients and a dog infected. First
and second cases in humans were reported in Chiba, third case in
Okayama, fourth case in Oita, and fifth case in Kanagawa. The dog
origin was isolated in Osaka.
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