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Studies of probiotics for moderately severe inflammatory bowel disease: development of refined functional food
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™ Introduction

Inflammatory bowel diseases (IBDs), such as ulcerative colitis
and Crohn's disease, are characterized by chronic intestinal
inflammation of unknown cause. Lifestyle is reportedly a risk
factor for IBD. Because bowel flora may induce intestinal
inflammation, probiotics have recently been studied to
determine whether they improve the intestinal milieu in
patients with IBD. The aim of this study was to establish an in
vivo imaging method for visualizing IBD progression in real
time. We used this method to explore the effects of lactic
acid bacteria (LAB) in moderately severe IBD.

™ Results

Patients with ulcerative colitis are known to be compromised
in their intestines. Bioluminescent enteropathogenic
Escherichia coli Xen-14 do not usually colonize the mouse
intestinal tract. Treating mice with dextran sulfate sodium
(DSS) is a way of creating an animal model of ulcerative
colitis. When we administered Xen-14 orally to DSS-treated
mice, we were able to visualize colonization of Xen-14 in
their intestines by an in vivo imaging method that detects
bacterial emission, suggesting that progression of DSS-induced
ulcerative colitis involves intestinal infection with Xen-14
(Figure 1). We next used this imaging system to explore the
role of probiotic LAB in preventing or moderating IBD. We
administered Lactobacillus plantarum No-Bé or L. paracasei
Tm21-1 orally to mice that we kept in isolation in our
laboratory for 2 weeks before and during DSS treatment, and
then challenged them with Xen-14. In vivo imaging analysis
revealed that administration of L. paracasei tends to delay the
onset of ulcerative colitis (Figure 2).

™ Perspectives

LAB are commonly used as probiotics. However, it is
necessary to select a bacterial strain that is appropriate for the
intended application, because the effects on the host of
different strains are different. We successfully established an in
vivo imaging method for visualization of probiotic LAB in
ulcerative colitis. This method will contribute to future
probiotic research.
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[Figure 1]
In vivo imaging of mice with DSS-induced ulcerative colitis using bioluminescent
pathogenic E. coli Xen- 14,

We analyzed mice treated with DSS (DSS group) or given saline (control group)
using the infection with bioluminescent pathogenic E. coli Xen-14 and quantified the
emissions by time-lapse images.
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[Figure 2]

Evaluation of probiotic effect of lactic acid bacteria on ulcerative colitis by in vivo
imaging.

A) In vivo bioluminescent images at indicated times after challenge with E. coli Xen-14.
We administered L. plantarum No-B6é (plantarum group) or L. paracasei Tm21-1
(paracasei group) to mice for 2 weeks before and during DSS treatment, and then
challenged them with Xen-14. B) Quantitative bioluminescence analysis of the
research described in A.
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