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Inflammatory bowel disease (IBD) is an intractable disorder that includes ulcerative colitis (UC) and
Crohn's disease (CD). The number of patients with IBD continues to increase in developed nations, and
it currently affects more than 150,000 people in Japan. IBD leads to decreases in quality of life, and
immediate therapy is needed in many cases to address symptoms such as chronic abdominal pain and
diarrhea. In 2011, Olsen et al. analyzed the expression of cytokines in the inflamed bowel of 111 IBD
patients. Results showed that levels of interleukin-6 (IL-6) were 24—69 times greater in patients with IBD
than in healthy subjects (Cytokine, 2011). In 2010, Zhong et al. was successful in relieving bowel
inflammation in an IBD mouse model using a heme oxygenase-1 (HO-1) inducer in the abdominal cavity
(J Pediatr Gastroenterol Nutr, 2010). In recent years, HO-1 has attracted attention as an antioxidant that
contributes to cytoprotection, including having anti-inflammatory effects. In this study, the iSG3
microcapsule was assumed to be a vaccine adjuvant; therefore, we sought to develop a lactic acid
bacteria (LAB) vaccine capable of producing both IL-6-specific antibodies and HO-1 with a cell-protective
function that could neutralize IL-6 at the local site in the intestinal tract. Our group subsequently
developed the iSG3 microcapsule, which is an aciduric DNA capsule. We also successfully constructed
Lactococcus lactis, which secretes IL-6 antibody and mouse HO-1. If the iSG3 microcapsule is used as an
oral adjuvant to the LAB IBD vaccine, its effect is more likely to be enhanced. A study on the oral
administration of this capsule to an IBD model mouse will be conducted in the near future.




