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INTRODUCTION	

RESULT AND DISCUSSION	

CONCLUSIONS	

MATERIALS AND METHODS	

Clostridium difficile has been recognized as an important cause of acute enterocolitis in horses (1). At 4th ICDS, we reported a sequential occurrences of C. difficile infection (CDI) by PCR 
ribotype 078 at a racehorse clinic in Japan from 2010 to 2011 (9).  Although all of the CDI cases at the clinic occurred postoperatively in hospitalized horses, the numbers of community-
associated (CA) cases or cases not associated with surgery have increased in the last few years. Here, we investigated the relationship between C. difficile isolate characterization and the 
recent transition of CDI at the clinic.	

Bacterial strains	
  Nineteen C. difficile isolates obtained from 17 horses were used. The isolates were obtained from 
the feces or intestinal contents of horses either hospitalized at the clinic or visited but not 
hospitalized because of intestinal disorders between May 2010 and May 2014. UMCG12(3) (PCR 
ribotype 078; 4) and US42 (restriction endonuclease type BI/PFGE type NAP1/PCR ribotype 027; 8) 
were used as reference strains for PCR ribotypes 078 and 027, respectively.  
Isolation of C. difficile  
   C. difficile was isolated from feces or intestinal contents by Clostridium difficile agar base (Oxoid) 
supplemented with Clostridium difficile selective supplement SR0096 (Oxoid) and 0.5% egg yolk 
(from case 1 to 5) or CCMA-EX (from case 6 to 17, Nissui) after alcohol treatment for spore 
selection in the specimen. 
 
Detection of toxin genes and sequencing of  TcdC gene 
  PCRs detecting tcdA, tcdB, and cdtA were performed as described previously (5-6,11).  

Molecular typing   
 PCR ribotyping 
  PCR ribotyping was performed according to the modified Stubbs’s method described by Kato et al (7,10).  
 slpA sequencing 
  slpA sequencing were performed according to the method previously described (7). 
 
Determination of minimum inhibitory concentration (MIC)  
  MICs of vancomycin, metronidazole, moxifloxacin, and clindamycin were determined by microbroth 
dilution method in according with CLSI standard for anaerobic bacteria (2) using commercial customized 
panel (Eiken Chemical). MIC of vancomycin was determined by a concentration gradient diffusion assay 
(Etest, bioMérieux) in accordance with manufacture’s instruction. The MIC interpretive breakpoints for 
metronidazole, clindamycin, and moxifloxacin followed the guideline of CLSI, and breakpoint for 
vancomycin was that of The European Committee on Antimicrobial Susceptibility Testing (EUCAST) (3). 	
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・ All 6 cases occurred after surgery, and 5 of them were in hospitalized horses. All of them were fatal.   
・ PCR ribotype 078 was isolated from every horse including a mixed infection in one horse with 2 PCR ribotypes  
   (2 slpA sequence types).  
・ All of the ribotype 078 isolates from these cases were A+B+CDT+. The other PCR ribotype, hnc08162, was A+B+CDT-.   
 

・ Only 2 and 3 of the 11 cases occurred after surgery and in hospitalized horses. One of the 2 post-operative cases and   
   2 of the 3 hospitalized cases were fatal, respectively. 078 was isolated from 2 of the hospitalized horses; 014 from  
   the remaining hospitalized horse.   
・ The remaining 8 horses had not been hospitalized but had previously been given antimicrobials at the stables for primary  
   illnesses. Six out of the 8 cases in the unhospitalized horses were fatal. Seven different PCR ribotypes (7 slpA sequence 
   types)  were observed in the 8 unhospitalized horses. Mixed infection with 2 PCR ribotype was observed in case 11.   
・ Three  PCR ribotypes (078, 027, rh13124) were A+B+CDT+ and 1 was A-B+CDT-. The remaining isolates were A+B+CDT-. 

Ø The incidence of CA-CDI in the racehorse clinic has increased dramatically, with 
the emergence of a variety of PCR ribotype and slpA sequence type, in the last 
few years.  

Ø Most of the nosocomial CDI cases at the clinic involved ribotype 078, whereas the 
CA-CDI cases were caused by a variety of the genotype. 

Ø All the isolates were susceptible to vancomycin and metronidazole. 
Ø Case-fatality rate was extremely high, regardless of the ribotype, the kind of toxin 

produced, or the use of metronidazole. 

1.  Båverud, V., 2004. Vet. Clin. North Am. Equine Pract. 20, 615–630. 
2.  CLSI 2007. Clinical and Laboratory Standards Institute, Wayne, PA, USA. 
3.  Erikstrup,  L. et al. 2012 Clin. Microbiol. Infect. 18, E266-72. 
4.  Goorhuis, A. et al. 2008. Clin. Infect. Dis. 47, 1162–1170. 
5.  Kato, H. et al.1998. J. Clin. Microbiol. 36, 2178–2182. 
6.  Kato, H. et al. 1999. FEMS Microbiol. Lett. 175, 197–203. 
7.  Kato, H. et al. 2010. J. Med. Microbiol. 59, 556–562. 

��(�)'0�$( � -+)($��1)& �)/$!&)/��$( �&$(��'0�$(

� ��� ��� 3� � �

	 ��� ��� 3� � �


 ��� � 3� � �

� ��� ��� 3� � �

� ��� � 3� � �

#(����	 � 3� � �

��� � 3� � �

� ��� � 3� � 	

� %'��	� � 3� � 	

� ��� � 3� � �

�� ��� � 3� � 3���

��� � 3� � �

�	� � 3� � �

�	 +#�
�	� � 3� � �

�
 ��� � 3� � 	

�� ��� � 3� � 	

�� ��� � 3� � 	

� �� � 3� � 3���

�� ��� � 3� �� ��

�+ �%*)$(-�!)+�

�.,� *-$�& �	 3� 3	 3	

�(- +' �$�- � � � �

� ,$,-�(� 4	 4
	 4� 4�

��, ����+$�)-0* 



��

�����2"�'&�

Table 1. Summary of 17 CDI cases in the racehorse clinic	

Table 2. Antimicrobial susceptibility of the 19 C. difficile isolates	

CDI cases from 2010 to 2011 

CDI cases from 2012 to 2014 

Ø   The incidence of CA-CDI in this racehorse clinic has increased 
dramatically, with the emergence of a variety of PCR ribotype 
and slpA sequence type, in the last few years.  

Ø Most of the nosocomial CDI cases at the clinic involved 078, 
whereas the CA-CDI cases were caused by a variety of the 
genotype.  

Ø Case-fatality rate was extremely high, regardless of the 
ribotype, the kind of toxin produced, or the use of 
metronidazole. 

Summary of the CDI cases (Table 1) 

・All isolates were susceptible to vancomycin (MIC: 0.5 to 1 µg/ 
  ml）  and  metronidazole (MIC: ≤1µg/ml）.    
・One isolate (017) was resistant to moxifloxacin although  
  remaining isolates were susceptible to the agents.  
  Susceptibility to clindamycin was various depend on the isolates.   
・017 isolate was multi-drug resistant strain.  

Antimicrobial susceptibility of the isolates (Table 2)  
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Ø Multi-drug resistant 017 strains were isolated in humans 
(11), although there was no report in horses as far as we 
know. 

Ø Moxifloxacin is not generally used in equine practice. 
Moxifloxacin resistant equine isolates have also been 
reported in Australia (12).  

：Case caused by PCR ribotype 078	
M: male,  F: female, G: Gelding, NA: not applicable	

2010 
  to  

2011	

Other observations 
・ All of the postoperative cases occurred until 4 days after the operation.   ・ Four out of 7 cases were euthanized despite of metronidazole administration.  
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