
Japan Other countries
Human smz(018) 078, 027, 001, 106

Animal ？ 001(dog), 078(Swine・cow), 010(cat)

• To clarify the relationship between human and animals, PCR-
ribotyping was performed in foreign countries.

To clarify the risk to human health associated with C. 
difficile isolates present in the canine population of Japan.

・We isolated C. difficile from dogs in Japan.
・We characterized the C. difficile isolates, and determined 
the relatedness among C. difficile that originated from 
dogs and human clinical isolates.

In Japan, most of dogs were kept in house. 
Due to close contact between the owners and dogs, the potential for 
transmission of C. difficile from dogs to humans would be high. 
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Identification
PCR method（Kikuchi et al., 2002）（16S rRNA）

Toxin gene detection
The presence of genes encoding toxin (tcdA, tcdB, cdtA, cdtB)

were analyzed by multiplex PCR method(Persson et al., 2008).

Antimicrobial susceptibility testing
Minimal inhibitory concentration (MIC) was determined by 
agar dilution method according to the Clinical Laboratory 
Standards Institute (CLSI) guidelines.

Compared with 73 clinical isolates of C. difficile obtained at 
two hospital.

PCR-ribotyping

PFGE analysis

Results and Discussion
・C. difficile was isolated from 62 (30.4%) of the 204 fecal 
samples of dogs . 
・In total, we identified 68 C. difficile isolates.

・There was no differentiation by age in the isolation rate.

・47 % (32/68) were positive for tcdA and tcdB (A+B+). 
・No isolate were positive for the binary toxin genes (cdtA
and cdtB)

・About 15% of Japanese dogs have toxigenic C. difficile.
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PCR-ribotyping
・Canine clinical isolates comprised 30 PCR ribotypes.
・ PCR ribotype 001, 010, 014, and 027 were not identified.
・The most frequently isolated ribotypes (C1; n=16, 24%) were toxin-gene positive.
・C. difficile, among dogs, is a potential risk for antibiotic-associated diarrhea.

PCR Ribotype Toxin gene(n)

C1 toxin A+/B+(16)

C2 toxin A-/B- (6)

C3 toxin A-/B- (6)

C4 toxin A-/B- (4)*

*The ribotype of some human clinical 
isolates (n=3, 4%) was indistinguishable 
from that  (C4) of the fourth frequently 
canine isolates.
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Antimicro
bials

Dog (n=68) Human (n=73) Break 
point 
(mg/L)MIC Range(mg/L) Resistance

rate (%) MIC Range(mg/L) Resistance
rate (%)

VCM 0.5-8 0 0.06-2 0 ≧32

MNZ 0.06-1 0 ≦0.06-0.25 0 ≧32

CLDM 0.5->256 90 0.125->256 88 ≧8

CTRX 32-128 59 0.125->256 85 ≧64

EM 0.5->256 24 ≦0.125->256 84 ≧8

CPFX 4-256 47 0.125-64 86 ≧8

LVFX 4-128 19 1->128 84 ≧8

STFX 0.125-1 19 0.125-4 73 ≧1

Antimicrobial susceptibility testing

Some isolates were resistant to the tested antimicrobials which are 
linked to antibiotic-associated diarrhea caused by C. difficile
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Conclusion 
・The transmission of C. difficile between dogs and humans was implied to occur in Japan. 
・C. difficile, prevalent among Japanese dogs, is a potential risk for infection to human. 
・The distribution of PCR ribotypes of canine isolates in Japan was unique. 
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