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The Optimization of Oral Lactobacillus Oligodeoxynucleotide Microparticles and
the Elucidation of Immune Regulation Mechanisms via Intestinal Epithelium
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Previously, we developed acid-resistant ?articles (ODNcap) as an oral
delivery device for ODNs. When taken up by intestinal mucosal cells, these edible ODNs retained
their immunomodulatory activity. The ability to produce particles containing immunomodulatory ODNs
opens the possibility of using ODNcaps in mouse disease model studies. This study showed that free
feeding of an ODNcap-feed prophylactically attenuates allergic airway inflammation,
hyperresponsiveness, and goblet cell hyperplasia in an asthma model. Using transcriptomics-driven
approaches, we demonstrated that injury of pulmonary vein cardiomyocytes accompanies an allergen
inhalation challenge but is inhibited by ODNcap feeding. We also showed the participation of an
airway antimicrobial peptide and gut microbiota in the ODNcap-mediated effects. This approach may
lead to developing novel foods and feeds that will prevent or suppress many types of infectious,
allergic, inflammatory, and autoimmune diseases.
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