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Corynebacterium ulcerans is known as a pathogen that
causes purulent inflammation such as mastitis, lymphadenitis, 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. ulcerans infections have been
reported since 2001 in Japan, and toxigenic C. ulcerans has
been detected in each of these patients. Although a relationship between infected companion animals and human infection have been suspected in some cases, the source of infection has remained unidentified in all of these cases (3-7).
To obtain additional information on the distribution of toxigenic 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 Prefectural Government from December 2006 to September 2007
for various reasons. Throat swabs were collected and kept
in preservation medium (SEEDSWABγ3 ‘Eiken’; Eiken
Chemical, Tokyo, Japan) at 4°C until examined. Each specimen 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% CO2,
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 illness. The Gram-positive coccobacilli isolate
was positive for glucose 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-

l’Etoile, France). However, the API results (code 0011326) were
insufficient for an unequivocal identification (C. ulcerans
87.2%, Corynebacterium pseudotuberculosis 12.5%). Moreover, because 16S rDNA sequencing is unsuitable for discrimination 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 identified as C.
ulcerans. PCR analysis of the diphtheria toxin gene, a modified 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 (tox) 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 electrophoresis (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 genotype 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. ulcerans.
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 mediated by dogs. It will be necessary to investigate in large-scale
studies any potential association between human disease and
dog carriers of C. ulcerans.
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Fig. 1. (A) PFGE profiles of Corynebacterium ulcerans isolated from humans and a dog in Japan. PFGE of SfiI-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.
Agents Surveillance Rep., 27, 124-125 (in Japanese).
5. Nureki, S., Miyazaki, E., Matsuno, O., et al. (2007): Corynebacterium
ulcerans infection of the lung mimicking the histology of Churg-Strauss
syndrome. Chest, 131, 1237-1239.
6. Hagiwara, N., Horike, S., Kasahara, S., et al. (2006): A diphtheria-like
case due to Corynebacterium ulcerans, July 2006-Kanagawa. Infect.
Agents Surveillance Rep., 27, 334-335 (in Japanese).
7. Laboratory of Bacterial Toxins, Toxoid and Antitoxins, Department of
Bacterial Pathogenesis and Infection Control, National Institute of Infectious Diseases (2006): Introduction of diphtheria toxin-producing
Corynebacterium ulcerans. Infect. Agents Surveillance Rep., 27, 333
(in Japanese).
8. Khamis, A., Raoult, D. and La Scola, B. (2004): rpoB gene sequencing
for identification of Corynebacterium species. J. Clin. Microbiol., 42,
3925-3931.
9. Morgenegg, S., Dutly, F. and Altwegg, M. (2000): Cloning and sequencing of a part of the heat shock protein 65 gene (hsp65) of “Tropheryma
whippelii” and its use for detection of “T. whippelii” in clinical specimens by PCR. J. Clin. Microbiol., 38, 2248-2253.
10. Nakao, H. and Popovic, T. (1997): Development of a direct PCR assay
for detection of the diphtheria toxin gene. J. Clin. Microbiol., 35, 16511655.
11. Reinhardt, D.J., Lee, A. and Popovic, T. (1998): Antitoxin-in-membrane
and antitoxin-in-well assays for detection of toxigenic Corynebacterium
diphtheriae. J. Clin. Microbiol., 36, 207-210.
12. Miyamura, K., Nishio, S., Ito, A., et al. (1974): Micro cell culture method
for determination of diphtheria toxin and antitoxin titres using VERO
cells. I. Studies on factors affecting the toxin and antitoxin titration. J.
Biol. Stand., 2, 189-201.
13. Miyamura, K., Tajiri, E., Ito, A., et al. (1974): Micro cell culture method
for determination of diphtheria toxin and antitoxin titres using VERO
cells. II. Comparison with the rabbit skin method and practical application for seroepidemiological studies. J. Biol. Stand., 2, 203-209.
14. Tiwari, T.S.P., Golaz, A., Yu, D.T., et al. (2008): Investigations of 2
cases of diphtheria-like illness due to toxigenic Corynebacterium
ulcerans. Clin. Infect. Dis., 46, 395-401.
15. Popovic, T., Kombarova, S.Y., Reeves, M.W., et al. (1996): Molecular
epidemiology of diphtheria in Russia, 1985-1994. J. Infect. Dis., 174,
1064-1072.
16. Izumiya, H., Terajima, J., Wada, A., et al. (1997): Molecular typing of
enterohemorrhagic Escherichia coli O157:H7 isolates in Japan by using
pulsed-field gel electrophoresis. J. Clin. Microbiol., 35, 1675-1680.

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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