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GROUP DISEASE ORGANISM HUMANS OTHER 
ANIMALS 

Enteric Enterotoxemias/ 
enteritis 

C. perfringens ü ü 
C. difficile ü ü 
C. piliforme -- ü 
C. sordellii -- ü 
C. colinum -- ü 
C. spiroforme -- ü 

Histotoxic 

Black leg C. chauvoei -- ü 

Gas gangrene 

C. septicum ü ü 
C. chauvoei -- ü 
C. perfringens ü ü 
C. sordellii ü ü 
C. novyi ü ü 

Hepatitis 
C. novyi -- ü 
C. haemolyticum -- ü 
C. piliforme -- ü 

Neurotoxic 
Tetanus C. tetani ü ü 
Botulism C. botulinum ü ü 



GROUP DISEASE ORGANISM HUMANS OTHER 
ANIMALS 

Enteric 

Histotoxic 

Black leg C. chauvoei -- ü 

Gas gangrene 

C. septicum ü ü 
C. chauvoei -- ü 
C. perfringens ü ü 
C. sordellii ü ü 
C. novyi ü ü 

Hepatitis 
C. novyi -- ü 
C. haemolyticum -- ü 
C. piliforme -- ü 

Neurotoxic 



Black leg          Gas gangrene   
 
 
 

Ovine/
caprineBovine/
equine  
Exogenous 

Wounds 

SQ tissue 

Bovine 
Ovine (very rare) 

Endogenous 

No wounds 

Muscle 



Black leg 

Etiology: Clostridium chauvoei 
   



Pathogenia 
Spores in soil à 

 ingested à absorbed in intestine à 

macrophages à 

spores latent in muscle à 

reduction O2 à germination à toxins à 

muscular necrosis à toxemia à shock 



Most common predisposing factors: 
 
 
* trauma (no skin/mucosa laceration) 
 
* toxic substances (blackleg of the heart)? 



Main virulence factors 
 
CctA: β-PFT; cell necrosis/hemolysis 
 
Chauveolysisn, neuraminidase, DNAse, 
hyaluronidase 



S. Diab 









Simultaneous skeletal and cardiac 
muscle disease: 

 

   frequent 



Abreu et al, JVDI, 2018 



Abreu et al, JVDI, 2018 



Abreu et al, JVDI, 2018 
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F. Dutra 
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E. Paredes 





K. Thompson 



K. Thompson 



Sheep: 
 
Blackleg or gas gangrene……? 



GROUP DISEASE ORGANISM HUMANS OTHER 
ANIMALS 

Enteric 

Histotoxic 

Black leg C. chauvoei -- ü 

Gas gangrene 

C. septicum ü ü 
C. chauvoei -- ü 
C. perfringens ü ü 
C. sordellii ü ü 
C. novyi ü ü 

Hepatitis 



Human gas gangrene 

J. Rood J. Rood 



Human gas gangrene 

MAIN VIRULENCE FACTORS 
 
 

* Alpha toxin 
 
* Perfringolysin (synergism) 

J. Rood 



CPA mutant 

Awad et al, Mol. Microbiol. 1995 

Alpha toxin is essential for virulence 

CPA mutant 
+  cpa+ plasmid 

plc mutant 

Wild-type 



Animal gas gangrene 

Etiology:  Clostridium septicum 
   Clostridium chauvoei 
   Clostridium novyi 
   Clostridium sordellii 
   Clostridium perfringens 



Clostridium septicum 
 
Main virulence factors 
 
* Alpha toxin: β-PFT; cell necrosis 
* Septicolysisn: cell necrosis/hemolysis 



Pathogenesis 

Spores/bacteria in soil à 

 contaminated wounds à 
 

reduction O2 à germination à toxins à 

SQ/muscular necrosis à toxemia à shock 



Skin/mucosa wounds necessary: 
 
* vaccination 
* castration 
* dehorning 
* sharp elements in feed 
* parturition 
* blood sampling 
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Most prevalent causes: 
 
C. perfringens  type A 
C. sordellii 



Pathogenesis 
 
* wounds 
* omphalitis 



Sacco et al, 2019 



Sacco et al, 2019 















 
Braxy (bradsot), 

Necrotizing abomasitis 
(C. septicum) 

 
sheep 
cattle 



J. King J. Prescott, 2016 



J. Prescott, 2016 





Pathogenesis 
 
Frozen grass (really?) 
 
Probably multifactorial: cold milk…… 



Diagnostic criteria 

1-Clinics/Necropsy 

3-Ancillary:  Culture/PCR 
   FAT/IHC   

                                              

2-Histopathology/smears 

Confirmatory 

Suggestive 

Suggestive 





PCR	for	fliC	gene	of	
histotoxic	clostridia	

C.	novyi	type	
B	α-toxin	
gene		



Other causes of 
clostridial abomasitis? 





GROUP DISEASE ORGANISM HUMANS OTHER 
ANIMALS 

Enteric 

Histotoxic 

Black leg C. chauvoei -- ü 

Gas gangrene 

C. septicum ü ü 
C. chauvoei -- ü 
C. perfringens ü ü 
C. sordellii ü ü 
C. novyi ü ü 

Hepatitis 
C. novyi -- ü 
C. haemolyticum -- ü 
C. piliforme -- ü 

Neurotoxic 



Clostridium novyi 

* Type A: gas gangrene (animal & human) 
* Type B: necrotic hepatitis (black disease) 

* Type C: non pathogenic 
* Type D (C. haemolyticum): bovine bacillary hemoglobinuria 



Infectious 
necrotic 
hepatitis 

 
Bovine bacillary 
hemoglobinuria 
 





Ø  Alkaline	pH	(8.0)	
Ø  Poorly	drained	

pastures…	

Fasciola	
hepatica	

Lymnaea	spp.	





www.farmfile.ie	



Additional	causes	of	initial	liver	damage	

* Cysticercus spp. 
* Fascioloides magna 
* Dicroelium dendriticum 
* Fusobacterium necrophorum 
* Pregnancy? 
* Toxicants?  



Bacillary hemoglobinuria 
Etiology: Clostridium haemolyticum 

   (C. novyi type D) 
    





Tissue	damage	(F.	hepatica,	others)	à	Hypoxia	à	
	
Germination	and	multiplication	of	C.	haemolyticum	à	
	
Release	of	beta	toxin	(PLC)	à		
	
Hemolytic	and	necrotizing	à		
	

Bacillary	hemoglobinuria	











Lesions:	
	
Single	
75%	
	
Multiple	
(2	to	5)	
25%	
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