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TOOLS FOR HANDLING INFECTIOUS  
DISEASES OF LIVESTOCK 

modified from van Dijk et al. Vet Res. 49., 2018 

ANTIBIOTICS 

Non-VACCINE  IMMUNE METHODS 

VACCINES 

MANAGEMENT 



Perceived effectiveness, feasibility & ROI of ATAs 
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M. Postma et al. / Preventive Veterinary Medicine 118 (2015) 457–466  
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ATA: vaccination succes: marine aquaculture 
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http://www.fao.org/3/A0192E09.htm 

Norway 

http://www.fao.org/3/A0192E09.htm
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https://www.oie.int/aquatic-conference2019/wp-content/uploads/2019/04/3.Ben_North_OIE_Santiago_short_final.pdf 

Chile 

Salmon Rickettsial Septicemia(SRS) 

https://www.oie.int/aquatic-conference2019/wp-content/uploads/2019/04/3.Ben_North_OIE_Santiago_short_final.pdf
https://www.oie.int/aquatic-conference2019/wp-content/uploads/2019/04/3.Ben_North_OIE_Santiago_short_final.pdf
https://www.oie.int/aquatic-conference2019/wp-content/uploads/2019/04/3.Ben_North_OIE_Santiago_short_final.pdf
https://www.oie.int/aquatic-conference2019/wp-content/uploads/2019/04/3.Ben_North_OIE_Santiago_short_final.pdf
https://www.oie.int/aquatic-conference2019/wp-content/uploads/2019/04/3.Ben_North_OIE_Santiago_short_final.pdf
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1987: 50t antibiotics/50kt salmon (1g/kg); 2017: 300kg antibiotics/1,3mill t salmon(0,0002g/kg). 

Ben North: R&D Portfolio Director, PHARMAQ;  
https://www.oie.int/aquatic-conference2019/wp-content/uploads/2019/04/3.Ben_North_OIE_Santiago_short_final.pdf 

https://www.oie.int/aquatic-conference2019/wp-content/uploads/2019/04/3.Ben_North_OIE_Santiago_short_final.pdf
https://www.oie.int/aquatic-conference2019/wp-content/uploads/2019/04/3.Ben_North_OIE_Santiago_short_final.pdf
https://www.oie.int/aquatic-conference2019/wp-content/uploads/2019/04/3.Ben_North_OIE_Santiago_short_final.pdf
https://www.oie.int/aquatic-conference2019/wp-content/uploads/2019/04/3.Ben_North_OIE_Santiago_short_final.pdf
https://www.oie.int/aquatic-conference2019/wp-content/uploads/2019/04/3.Ben_North_OIE_Santiago_short_final.pdf
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“The estimated impact of PCV-2 
vaccination revealed a highly 
significant (P<0.001) decline in total 
antimicrobial drug use from 1.72 
ADDkg/kg/year to 0.56 ADDkg/kg/year 
on finishing farms” 
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Antimicrobials with gastro-intestinal indication 

Antimicrobials with respiratory indication 



The hard ones…. 
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• Hard to target complex infections (multiple pathogens, 
including virus/bacteria combinations) 

• Hard to target management/infection combinations 

• Hard to target infections: unknown/many pathogen 
variants/ and/or unknown mechanisms 

• Chronic disease states increasing susceptibility to 
infection/decreasing vaccine response 

• Mucosal infections 

• Neonatal/young animal vaccination: reduced vaccination 
responses 
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Challenges for the use of veterinary vaccines in animal production 

 

• Inexpensive (sustainable cost/benefit balance) 

• Ease of use/large populations 

• Safe (pathogen transmission/reversion) 

• Shelf life/non-demanding storage 

• No interference with serological monitoring of infection status 

• Minimal off-target negative effects 

• Measurable positive effect on production parameters 

• Consumer concerns  
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NEW IMMUNE BASED STRATEGIES SHOULD: 



Non-antibiotic non-vaccine immunization approaches 
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PASSIVE IMMUNIZATION: IMMUNOGLOBULIN EFFECTORS 

Mouse IgG2a, Harris et al. 1997, pdb: 1igt 
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Zhang, X., et al., Biol. Rev. (2017), 92, pp. 2144–2156.  
doi: 10.1111/brv.12325 

https://www.researchgate.net/figure/The-canonical-
strutures-of-IgG-and-IgY 

Truncated IgY  
(IgYΔFc):  
anseriform birds  
(duck, goose) 
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van Dijk et al. Vet Res (2018) 49:68 

Passive immunization in Nature:  
Transfer of maternal immunity perinatally 
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IgG uptake after birth: Mink example 

Mathiesen et al. Acta Vet Scand (2018) 60:36; https://doi.org/10.1186/s13028-018-0391-7 



Mink pre-weaning diarrhea: association with decreased IgG 
concentration at day 13-15 of age 
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Mathiesen et al. Acta Vet Scand (2019) 61:26. 



Rainbow trout IgM immunization 
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Chettri, JK., et al., 2019, Fish and Shellfish Immunology 

Hyperimmune serum 

IgM reactivity after alginate 
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Key factors affecting passive immunity in beef-suckler calves 
McGee & Early, 2019, Animal (2019), 13:4, pp 810–825 



Bovine rotavirus, exp. infection: effect of IgY 
(hyperimmune egg yolk supplementation) 
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Vega et al., Vet Immunol Immunopathol. 2011 August 15; 142(3-4): 156–169 



Bovine IgG supplementation: natural IgG from whey 
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Serum IgG, treated (28) and untreated group (26), whey IgG project (Oct. 2012)
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Pneumonia in IgG group! 



Plant produced immunoglobulin A and G for prevention 
of experimental E.coli infection in piglets (F4 specific) 
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Virdi et al., 2013, www.pnas.org/cgi/doi/10.1073/pnas.1301975110 

IgG: FcNR interaction?Less stable than IgA? 

Arabidopsis thaliana seeds 



Plant and yeast produced monomeric IgA for prevention 
of experimental E.coli infection in piglets (F4 specific) 
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Virdi, V., et al., Nat Biotechnol. 2019 May ; 37(5): 527–530. 



Plant and yeast produced monomeric IgA for prevention 
of experimental E.coli infection in piglets (F4 specific) 
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Virdi, V., et al., 2019 

Arabidopsis 
sVHH-IgA 
mVHH-IgA 

Pichia pastoris 
Soybean 
Arabidopsis  
mVHH-IgA 
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Hedegaard et al. 2017 

Zinc and ppIgG compared, E.coli  O149:F4 challenge model.  
Faecal bacterial counts 
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Unstabilized Stabilized 

Heavy chain 

Light chain 

Pepsin - + - + 

Activity +++  +  
Extent of  stabilization 

Optimal stabilization range  

Activity after digestion  
/Activity after stabilization 
 

Chettri and Heegaard, unpublished 
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Cecal CFU C. jejuni (inoculation strain) 
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Gadde U, Rathinam T, Lillehoj HS, Anim Health Res Rev. 2015 Dec;16(2):163-76. 
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Gadde U, Rathinam T, Lillehoj HS, Anim Health Res Rev. 2015 Dec;16(2):163-76. 



Conclusions 
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• LOTS OF EXAMPLES – HOW TO ENABLE USE? 

 

• CHALLENGES REMAINING/oral immunoglobulins: 

• Formulation issues for ease of administration and optimal gut 
stability 

• Sourcing: Sustainable ‘natural’ sources (slaughter blood, whey, etc.) 
and securing absence of unwanted agents 

• Dosing (stabilized/non-stabilized)? 

• Non-enteric infections? 

 



Thank you for your attention 
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