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The ban on the prophylactic use of antibiotics in livestock industry not only increased 
pathogenic E. coli infections, but also surged the research for alternatives. B-glucan are 
promising candidates as these carbohydrates stimulate the immune system. Indeed, 
recent data with β-glucans have contested the current paradigm of the immune system. 
While the vertebrate immune system is classically divided in an innate and adaptive 
component and only the latter build up an immunological memory against a specific 
pathogen, recent evidence in humans and mice indicates that also innate immune cells, 
such as monocytes, macrophages and NK-cells, can build up an immunological 
memory. This “trained immunity” is defined as a heightened resistance of the innate 
immune system against a secondary infection induced by a primary infection in a non-
specific manner. Epigenetic modifications, such as H3K4 trimethylations, were shown 
to play an important role in the regulation of this mechanism. 
Here, we demonstrate for the first time trained immunity in porcine monocytes. 
Monocytes were isolated from blood and first trained with particulate β-glucans, isolated 
from the yeast S. cerevisiae (Macrogard) and the alga E. gracilis. Upon restimulation, 
these monocytes increased their TNFα secretion as compared to non-trained monocytes. 
Moreover, stimulation of monocytes with Macrogard elevated the presence of H3K4 
trimethylations as observed by western blotting. In the presence of the histon 
methylation inhibitor MTA, however, the enhanced TNFα secretion and the H3K4 
trimethylations could no longer be observed, indicating the importance of epigenetic 
modifications in the induction of trained immunity in porcine monocytes. 
These results could have important implications in the development of new vaccines. By 
supplementing β-glucans to existing vaccines, we could increase their protective effect 
by training the innate immune system. This could offer interesting prospects in fighting 
numerous infectious diseases by strengthening the innate immune system. 
 
 
 
 
 


