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Fascioliasis: major food (grass)-borne disease 



Development of Fasciola in the mammalian host 

1. Infective larvae 

Penetration 

2. Immature stage 

Migration 

3. Mature stage 

Feeding 



  Cathepsin L cysteine proteases are secreted from 
specialised epithelial cells lining the parasite gut lumen 
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    2 

 
Cattle 

 
    Cathepsin L1 

 

     
         42.5 

       
      61 

               
    2 Cattle     Cathepsin L2 +  

    HMW fraction 
 

         73       98 

    2 Cattle     Cathepsin L1 +  
    HMW fraction 
 

         64        82 

    2 Cattle      HMW fraction 
 

         43        72 

              
 

Vaccination with cathepsin L1 and L2 & HMW fraction 



Vaccination with cathepsin L1 
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       6     Cattle        FCA/FIA 

 

          55%         

       6     Cattle        FIA 

 

          11%   (NS)        

 
       6     Cattle                 Alum              0     (NS)   
     

     
       7     Cattle        Quil A 

 

             0     (NS)      
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IgG2 (Th1 response) production correlates with protection 
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Cattle Trial 07 Fluke Burden
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Vaccine field trial in cattle using Montanide adjuvants 
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F. hepatica excretory/secretory products stimulate a 
potent Th2 immune response in vivo 



Peak I, but not Peak II, of F. hepatica ES 
products induces a Th2 response 
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F. hepatica Peroxiredoxin: 
Recruits M2 macrophages when injected into mice 
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• FhHDM is a novel protein 
 
• Homologs of FhHDM are found in the secretions of all  
  medically relevant trematode worms  
 
• FhHDM 70 amino acid in length 
 
• The C-terminus forms an amphipathic helix 
 

Helminth defense molecule - FhHDM 



Proposed mechanism of action of FhHDM 
Inhibition of vATPase 



1. Infective larvae 

Penetration 

2. Immature stage 

Migration 

3. Mature stage 

Feeding 
Cathepsin B1,B2,B3 

Cathepsin L3 
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Developmental regulation of Fasciola cathepsin proteases 
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Blocking of tissue invasion 

RNAi of Fasciola cathepsin L and cathepsin B 

McGonigle et al. (2007) 
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Digestion of collagen Fasciola cathepsin Ls 



S2 site residues that determine substrate 
specificity of F. hepatica cathepsin L proteases 





Penetration of liver capsule 

Invasion of inflammatory cells 



Zafra et al. J. Com. Pathol. 2013, 148(4):373-84.  
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  What does the animal industry want? 
 

 
• Efficacy against all parasitic stages (TBZ 

resistance) 
 

• Reduction in clinical signs and lesions 
attributable to immature and adult parasites 
 

• Reduction of egg shedding to reduce pasture 
contamination 
 

 
 

 
 

 



Vaccine profile 
(cattle) 

 
 
• Two immunisations 4 weeks apart followed by 

yearly boost 
 
• 10 – 200 mg / dose  

 
• 10 dose vials (stabile and safe) 
 
• Injectable administered subcutaneously 
 
• (One vaccine per ml of fermentation) 
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