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Aim of the study 

There is an urgent need for alternatives to antibiotics to ensure animal health and consumer safety. This project 

applied new immunological concepts based on innate immune memory to limit animal health damage caused 

by pathogens. To this end we identified immunomodulatory compounds in vitro with potential ability to enhance 

non-specific resistance of piglets against infection, or alternatively enhance the animal’s resilience, if infected. 

We anticipate that such compounds will improve pig health and welfare and contribute to improved 

sustainability and safety in pig production. 

Material and methods 

Using a porcine monocytic cell culture model for innate immune memory, a large panel of ligands targeting 

pathogen recognition receptors were screened for their ability to train monocyte-derived macrophages for en-

hanced cytokine responses. A strong focus was placed on beta-glucans and bacterial cell wall compounds but 

also a ligand with known immunomodulatory activity were included. In a second step, selected ligands were 

tested for their ability to train the piglet’s immunity for a potential increased resistance against infection. To this 

end, pigs were treated with the compounds 14 days before weaning and then vaccinated with a bacterin vac-

cine containing lipopolysaccharide as adjuvant. As readout we employed clinical evaluation, cytokine ELISAs, 

antibody responses, and a transcriptomic profiling of blood leukocytes. 

Results and significance 

Immunostimulatory profiles from a large panel of compounds were obtained. In general, most compounds in-

duced a tolerogenic status in the macrophages in vitro. The only compound that promoted the secondary re-

sponse of macrophages was muramyl dipeptide.  In vivo, we tested a beta-glucan being one of the most estab-

lished inducer of trained immunity in murine models, and found this compound to dampen the inflammatory re-

sponse induced by the vaccine, without affecting vaccine-induced antibody levels. We also identified and tested 

a non-microbial immunomodulators which efficiently dampened inflammation. In conclusions, our data indicate 

that beta-glucans are unable to train the innate immune system of piglets. Nevertheless, the identification of 

pathways reducing inflammatory responses are also of high interest and clinically applicable to enhance resili-

ence to infection or reduce side-effects of vaccines. Follow-up in vivo investigations are required to identify the 

potential of muramyl dipeptide to train innate immunity, and to evaluate the clinical and economical potential of 

the identified immunomodulatory interventions. 
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