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Contribution by Plant-derived Lactic acid bacteria to Prevent

and Pre-symptomatic Medicine
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Contribution by Plant-derived Lactic acid bacteria to Preventive

and Pre-symptomatic Medicine

Hiroshima University Graduate School of Biomedical
and Health Sciences
Professor Masanori Sugiyama

To promote basic and practical research in collaboration between Hiroshima University and
companies, the research theme was set as "Development of functional foods using plant lactic acid
bacteria, and measures against frailty and medical applications." To accomplish this research topic, a
presentation of results will be held by companies that have conducted basic research in the Joint
Research Course in Preventive Medicine and Disease Prevention, established at the Hiroshima Graduate
School of Medical Sciences, and development research for social implementation.

Industry-academia collaborative research became popular about 20 years ago. As a measure to utilize
the results of university research to revitalize local industries, the Ministry of Education, Culture,
Sports, Science and Technology publicly solicited prefectures to promote the "Intellectual Cluster
Creation Project" and the subsequent "Urban Area Industry-Academia-Government Collaboration
Promotion Project." Hiroshima Prefecture's research topic, which was submitted to the "Intellectual
Cluster Creation Project," was adopted in 2002. Mr. Shouhachiro Takahashi, who was the general
manager of Hiroshima Prefecture's Intellectual Cluster Project, asked me, who was a professor in the
Faculty of Pharmaceutical Sciences at the time, to launch the "Sugiyama Project," which was launched
in 2003. I was involved in the project until I retired from the university in 2016. In order to continue
the Sugiyama Project research after my retirement, several private companies stepped up, and with
private financial support, the "Pre-disease and Preventive Medicine Joint Research Course" was
established at the Hiroshima University Graduate School of Medical Sciences, where it continues to this
day. In this research course, we have been conducting basic research on the search and isolation of
lactic acid bacteria, particularly from plants, and have been conducting research on the lactic acid
bacteria we have collected, as well as developing food and medicines that utilize their microbial
functions. Research results to date include: (1) obtaining over 1,300 strains of lactic acid bacteria from
fruits, vegetables, flowers, and medicinal plants, identifying them taxonomically, and storing them as a
plant lactic acid bacteria library. Unlike animal-derived lactic acid bacteria, these plant lactic acid
bacteria are (2) highly resistant to gastric acid and bile, (3) promoting the total amount of IgA in the
intestinal tract, (4) one plant lactic acid bacteria strain is useful for improving liver function, (5)
discovering lactic acid bacteria that produce substances that inhibit the growth of Helicobacter pylori,
(6) lactic acid bacteria that produce antibacterial polypeptides called bacteriocins, and (7) lactic acid
bacteria that produce functional amino acids such as GABA, ornithine, and citrulline in large quantities.

Rotavirus is the cause of acute diarrhea, which is common in children, but It has been reported that a
type of Lactobacillus strains is effective in treating this diarrhea. In this course, we have succeeded in
isolating Lactobacillus plantarum (Lb.) SN35N, which produces extracellular polysaccharides that
inhibit the infection of influenza viruses and noroviruses. Furthermore, we have found that the
extracellular polysaccharides produced by Lb. paracasei IJH-SONE68 obtained from fig leaves are a
candidate for treatment of intractable diseases such as ulcerative colitis and Crohn's disease, which are
members of the inflammatory bowel disease family.

In this way, lactobacilli, especially lactobacilli derived from plants, are useful microorganisms in
medicine, producing substances that are useful for treating and preventing diseases, not only in the
field of functional foods.

Hiroshima University is also working hard to promote international industry-academia collaboration.
There are many traditional fermented foods in the Asian region, and the use of lactobacilli is essential
for their production. Taking advantage of this presentation as a springboard, we plan to promote
international industry-academia collaborative research and to hold an international symposium

overseas in the future.
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