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Department of Host Defense and Biochemical Research

Research

Main Research Subjects

B 1. Molecular mechanisms for the anti-inflammatory actions of
glucosamine

W 2. Functions of neutrophil-derived extracellular vesicles in
amelioration of sepsis pathophysiology

m 3. Involvement of antimicrobial a-helical peptide LL-37 in
atherosclerosis

Staff ‘ Research Highlights
1. Molecular mechanisms f_or the antl-lnf!ammatory actions of glucosamine [~ " i lar mechanisms for the anti-inflammatory action of
Glucosamine has the anti-inflammatory action, which is thought to be involved in glucosamine )
Professor the joint health. Associate Professor Someya et al. investigate the mechanisms by Glucosamine
which glucosamine exerts its anti-inflammatory effect. His group revealed that @
glucosamine inhibits a transcription factor NF-xB which is involved a pivotal role in i L 3
i the expression of inflammatory molecules, via O-linked-N-acetylglucosamine (O- il W 1 )
Se”'o.r GIcNAc) modification of proteins, and thereby reducing the production of pro- ——
Associate inflammatory cytokines (Fig. 1). N mioe™s  Slucesaminginduces 0, Qichiacylation of
Professor 3 )
2. Functions of neutrophil-derived extracellular vesicles in amelioration of NF-xB s'g"a'@t’f“s"”c“°"‘
Associate sepsis pathophysiology NF-«B fugctlons 'l
Akimasa Someya Assistant Professor Kumagai et al. revealed that LL-37, a human host-defense Pro-inflammatory cytokines §
Professor peptide, stimulates neutrophils to release extracellular vesicles (EV) containing
antimicrobial molecules and that the neutrophil-derived EVs possess antibacterial | Fig. 2. LL-37 ameliorates sepsis through inducing antimicrobial
activity. Her group also showed that administration of LL-37-induced EVs reduced | extracellular vesicles from neutrophils
Lecturer the bacterial load and improved the survival of septic mice (Fig. 2). L,
3. Involvement of antimicrobial a-helical peptide LL-37 in atherosclerosis septiomonse
LL-37 is an a-helical antimicrobial peptide produced by neutrophils etc. In recent i
q . . years, it has been reported that LL-37 interacts with amyloid proteins or forms self- N + EV (microvesicles and
Assistant Kaor_' Suzuki, ] aggregates, which is involved in diseases. Since LL-37 is found to accumulate in _Amfr;‘i’;f,;‘;‘,"n';‘;:'c:ws in Evet
Professor Yumi Kumagai atherosclerotic lesions, Assistant Professor Suzuki et al. plan to elucidate the « EV antibacterial activityt
involvement of LL-37 in the onset and progression of atherosclerosis. <
September 1St, 2020 Amelioration of sepsis
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K Yamaguchi, S Yamazaki, S Kumakura, A Someya, M Iseki, E Inada, I Nagaoka. Yokukansan, a Japanese herbal medicine, suppresses substance P-
RYEE induced production of interleukin-6 and interleukin-8 by human U373 MG glioblastoma astrocytoma cells. Endocr. Metab. Immune. Disord. Drug
Targets, 2020 ; 20: 1073-1080
RYEE Y Kumagai, T Murakami, K Kuwahara-Arai, T Iba, T Reich, I Nagaoka. Antimicrobial peptide LL-37 ameliorates a murine sepsis model via the o
- induction of microvesicle release from neutrophils. Innate. Immun., 2020 ; 26: 565-579
RYEE « |Y Yamagishi, A Someya, I Nagaoka. Citrulline cooperatively exerts an anti-inflammatory effect on synovial cells with glucosamine and N-
§ acetylglucosamine. Biomed. Rep., 2020 ; 13: 37-42
x5 L2EBRA, MR BHES, BEE; B (B) (RX-IBES EpRtE
. - I Nagaoka, H Tamura, J Reich, Therapeutic potential of cathelicidin peptide LL-37, an antimicrobial agent, in a murine sepsis model. Int. J. Mol. Sci.,
SRZHEEH O
2020 ; 21: 5973
e . I Nagaoka, Z Hu, H Hosoda, Y Kumagai , Therapeutic action of antimicrobial cathelicidin peptide LL-37 on a murine sepsis model. Juntendo Med. J.,
SRZHEEH
2020 ; 66: 297-311
x5 REREEL RERIM(MN (BB & FEE) 224, 5N EREABRSE EpRItE
EEsans I Nagaoka. Recent findings of chondroprotective and antiinflammatory actions of glucosamine, a chitosan monomer. The 30th Annual Meeting and
i International Symposium, The Korean Society of Chitin and Chitosan, Abstract PL-10, Suncheon, Korea, Dec 4, 2020.
EEsans Y Kumagai, T Murakami, K Kuwahara, I Nagaoka. Antimicrobial peptide LL-37 induces neutrophil-derived extracellular vesicles with antibacterial
= potential and protects murine sepsis. ISEV (International Society of Extracellular Vesicles) 2020 Virtual Annual Meeting, PS01.02, July 20-22, 2020.
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