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2 . Using functional fiber to safeguard gut health after the ZnO ban (¥E
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4. Fiber, and especially functional fiber, plays an important role in the health and well-
being of piglets. This has become more relevant with the ban on zinc oxide (ZnO) effective
from end-June this year. As a response to the ZnO ban nutritionists started to reduce crude
protein (CP) levels in the diet to mitigate the risk of post-weaning diarrhea (PWD). Other
motives to use lower CP levels in nursery diets can be to reduce feed costs and to control
nitrogen excretion into the environment. However, reducing the crude protein content of
nursery diets may be a costly decision as the risk exists that within the total amino acid (AA)
absorption from a low CP diet some AA may fall under the required level for nursery pigs. It
is, however, clear that without dietary changes maintaining the required CP levels to support
optimal piglet growth becomes difficult as the high amount of protein can lead to protein
fermentation in the hindgut and thus PWD. To avoid this from happening most measures are
directed towards fixing the problem of pathogenic growth in the hindgut by means of
antimicrobial or anti-inflammatory feed additives. At Hamlet Protein we believe it is more
effective to eliminate the cause of this pathogenic growth; the undigested protein going to
the hindgut where it is fermented by various pathogens. Reducing the amount of excess
protein reaching the hindgut using highly digestible protein, free of anti-nutritional factors
(ANF's) should be the first step. Improving the gut environment using prebiotic fibers is the
second to support piglets’ resilience and gut health. This article provides an overview of what
we have learned since we first started with our functional prebiotic fiber HP FiberBoost on
the market.
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2 . Mucin O-glycan-microbiota axis orchestrates gut homeostasis in a

diarrheal pig model (K ZE HO- R AR ERE HEA F iR
ERA)

4>+ Background: Post-weaning diarrhea in piglets reduces growth performance and
increases mortality, thereby causing serious economic losses. The intestinal epithelial cells
and microbiota reciprocally regulate each other in order to maintain intestinal homeostasis
and control inflammation. However, a relative paucity of research has been focused on the
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host-derived regulatory network that controls mucin O-glycans and thereby changes gut
microbiota during diarrhea in infancy. At the development stage just after birth, the ontogeny
of intestinal epithelium, immune system, and gut microbiota appear similar in piglets and
human infants. Here, we investigated the changes of mucin O-glycans associated with gut
microbiota using a diarrheal post-weaned piglet model. Results: We found that diarrhea
disrupted the colonic mucus layer and caused aberrant mucin O-glycans, including reduced
acidic glycans and truncated glycans, leading to an impaired gut microenvironment.
Subsequently, the onset of diarrhea, changes in microbiota and bacterial translocation,
resulting in compromised epithelial barrier integrity, enhanced susceptibility to inflammation,
and mild growth faltering. Furthermore, we found the activation of NLRP3 inflammasome
complexes in the diarrheal piglets when compared to the healthy counterparts, triggered the
release of proinflammatory cytokines IL-1B and IL-18, and diminished autophagosome
formation, specifically the defective conversion of LC3A/B | into LC3A/B Il and the
accumulation of p62. Additionally, selective blocking of the autophagy pathway by 3-MA led
to the reduction in goblet cell-specific gene transcript levels in vitro. Conclusions: We
observed that diarrheal piglets exhibited colonic microbiota dysbiosis and mucosal barrier
dysfunction. Our data demonstrated that diarrhea resulted in the activation of
inflammasomes and autophagy restriction along with aberrant mucin O-glycans including
reduced acidic glycans and truncated glycans. The results suggested the mucin O-glycans-
microbiota axis is likely associated with diarrheal pathogenesis. Our study provides novel
insights into the pathophysiology of early-weaning-induced diarrheal disease in piglets and
potentially understanding of disease mechanisms of diarrhea for human infants.
Understanding the molecular pathology and pathogenesis of diarrhea is a prerequisite for the
development of novel and effective therapies. Our data suggest that facilitating O-glycan
elongation, modifying the microbiota, and developing specific inhibitors to some key
inflammasomes could be the options for therapy of diarrhea including human infants.
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