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Neutrophils release microvesicles (ectosomes) upon stimulation.

Interestingly, ectosome level is elevated in sepsis survivors. Previously, we revealed that LL-37,
an antimicrobial peptide, improves the survival of septic mice. In the present study, we elucidated
the action of LL-37 on septic mice, by focusing on the release of ectosomes from neutrophils. The
results revealed that the ectosome level was enhanced by LL-37-administration, accompanied with
reduced bacterial load. Importantly, ectosomes from LL-37-injected septic mice contained
antimicrobial proteins/peptides, suggesting that LL-37 induces the release of antibacterial
ectosomes. In fact, LL-37 stimulated mouse neutrophils to release antibacterial ectosomes.
Furthermore, the administration of ectosomes reduced the bacterial load and improved the survival of

septic mice. These observations suggest that LL-37 induces the release of antibacterial ectosomes,

thereby reducing the bacterial load and protecting mice from sepsis.

LL-37



B X C—19, F—19—1, Z—19 (Jt@m)

1. WFZEBHAA S PO 5

P S 1, ek DR AR B R EUGIC L o TRIE B Z &, Zlias R eS8 SEED Y 2 »
ZIZED D, L L, BUEIS L CHEZIZRIBEIEITVEEHL SN TR LT, SlEEIZR W T
HEFERDN 25-50% L FV, BEELREBRTHDL D, —FH., ERICIIBERESEZEBZ 2T 7—I v
(alarmin) & FRIXND —HED S FDFET D, Fox ld, BUMIEIZKT T 2 B IGRIEZRET 5
WBRIZBWT, 77— 00—2Thodt MIESTT R LL-37 2%, Bk %] (cecal ligation
and puncture: CLP) (2 X 5~ 7 AMIMIEE T /L OIER A L, AFERLLEIE D 2 L 2WE
LC& 723,

— )i HRERE ARV INATF RMLF ECTHIET 5 &, =27 bV —A ST S 0.1-1 pm D
Mg AR B S D 49, =7 b Y — A, GFREROBERICH R T S HEWE A &, £
FNIZAF PER ORI CFET 5%+ (Ly6G, phosphatidylserine [PS] 72 &) ZFHLL T\ 5 4
9, BHEERWZ Lo, BUMEDAFRE TIX, mMHPo=r FY —28RN EFT52nb 6D, =
7 N Y — AOBMIEFFRE~DOED Y RIS TN 5,

2. WFEROBEW
22 TABETIE. R D IS NS T b Y — MCEE LT, < 7 AT 7 AT %)
9% LL-37 DIRRELEZN IOV TR L 72 ¥,

3. WD L

(1) CLP #FFMUMLLEE T /L DIERL

BALB/c ¥~ 7 A (A A ; 7~8 #fiH) |2 LL-37 (3 ug/~7 &) & 5\ % PBS (phosphate-buffered
saline) % RFHIRIEST L, CLP AL{E ¥ Zfi L7z, Sham ~ 7 X%, PEFHOHZIT2R0, #ik
ZRNIAT 7272 o 72, CLP FEAT 14-18 BEfif2 1, ABRAY R /K & 5\ L HBSS- (Hanks balanced
saltsolution, Ca2* 35 X N Mg IEE ) ZRENEPNICIES U CHEIR K &2 B L=, F 7z, D>
O Az~ Y UEML LTz, & LT, BRI E K OERERE L 2 v = —JERdE Tl~7z,

(2) =7 N —LDTEE

T N —LEEET DO, B HRICOW T, BERHIEE 400 x g T 5 i@l
L. Z®O EfF% 10,000 x g T10 4y, S 512ZF 0 EiE% 100,000 x g T 1 KifmL L, £ O
Gifash R 4y) % PBSIZBRE L7-, F£72. Mgz >\Cid, % 5,000 x g T 20 7yl
L TR Z Do g2 @il L7z, 2 6 0Byl aEn s>~ 2 Y — b % PE (Phycoerythrin)
-Ly6G 3 & OV FITC-Annexin V. (PS I[ZFFRAYICHTS) THOGHEL L C. PE-Ly6G/FITC-Annexin V
Btk o/Maz 7 a—H% A N A—X—TERE LT,

(3) LL-37 fIC K 24P ERDN b D7 b Y — BB

~ U Al S Percoll Z N8 EE A LA Lk 9 1T R0 BHBEL 724 Bk (2x106) % HBSS'
(Hanks balanced salt solution, Ca** 35 X UMg> & 4) H T, fMLF & %\ X LL-37 & 37°C T 30
A L=, £, L% 500xg TS 40, 52, D EiE%E 3,000xg TS5 43T L,
BFonfc kgt oxzs by —hET7a—H A NA—X—TERLT],

(4) LL-37 %I X 0 fFhER S i Siz= 7 b Y — 2 ORUIIE~ 7 A% 5 705

<~ 7 AT CLP ALi& % i L7= 2 BRRI#L 10, LL-37 FiIC X 0 iF kb ani-=—27 kv —
L (LL-37-MV : 3x10%) ZJEFERNE G LT, 24 Btk o~ v 2 JEER Hik R L ONMIK T o A FH
BERE L, £, ~UAOAGFAZ 10 HEICblz>TE=X— 17,

(5) HatigEsT

T 2RV + BERAE TR LU
FeRt AR EIL Student T, ANOVA, Lkt
Kaplan-Meier (Z X VATV, P<0.05 ZH 40, -
BAEbLY L LT,

1
4. BFRARE g 10°; ‘gr aTee S
(1) LL-37 #$%5 L7 CLP ¥ 7 AiC 3 . ?,f e
BIDERBB L=, Y —aLR o aje B
DI, g " ,
BALB/c~ 7 Z1ZLL-37 % 5\ M3 PBS ¥
ZREIRTEST L. CLP AL{E 2 M L 7=, 107 10 . .
CLP ALiE D 14-18 Rt ic. EHERH PBS#5CLP LL-37#5CLP PBS#5CLP LL-37#%5CLP
e Mgz L, Az an=—
TERRIE CTHAT, T ORER, LL-37 &5 1 CLPR Y RADEEMIZRIFT LL-I7TREDOHE

L7- CLP v v A TCi%, PBS#& L 7= CLP **P<0.01



~ U AL L TEREBNA

BIEFLTOE (” 1), — BRR R R
J5. CLP ALE % S 7270 o 72 . E—
Sham ~ U A DFIEZ K & 1. 405 at 108 *
Vi = 7o X * 1 _ *
«fzmmm&mén 2o K . Tl M v
7z (data not shown) ., L x gt 5 d 'ﬁ

Solc, Ty by—nkERE ¥ R éﬁ T , '
Farwic mERmre g 1 |, E 2 1
cEHEERB Ty by —ngk PO T T & 103 )
PE-Ly6G # L 0% FITC-Annexin A "1

AN BN - 2 T T T 2 — 1 T

V THOL %uéﬁﬂ L; 7 u—HA (]\ 1 Sam  clP _shm P ¥ Sem _dp__sham e
A—H—TERLEZ, TOfH PBSHS LL3TBE PBSHE L3RS
A HEIER S & O R o B2 CLPYHRIZEHAZTY bY—AMICRIETLLITREOHE
T 7 bV — 2 8UE PBS & h~ * P<0.05, *P<0.01, N.D.. Bt & n ¥

7 ATH LL-37 HE~ T AT

H, CLPIZ X D HEIZEEM L7 (X2 : PBS #4- Sham vs. PBS #5- CLP; LL-37 #5- Sham vs. LL-
37 %5 CLP), BBRIZEWZ L2, LL37H&EIZL > T, CLPLE L7~V ADxT 7 b Y — 28T
JEFER H S L OME R iz VW, S5 L7 (X2 : PBS #5: CLP vs. LL-37 #4- CLP),
72, Sham ¥ 7 XICBWVWTH, LL37 HEGICL -T2 Y —2EONFEICHEML (K2 :

PBS #5- Sham vs. LL-37 #5- Sham) ,

(2) LL37 %5 L/ CLP ~ 7 AL HEE L= 7 » Y — AOHHEIEN

Eieo Loz, LL37 285 L7~ CLP v~ 7 AT, PBS #§5- L7= CLP vV A |l T/
R Y — DB U728, AR L2 06, LL37 &Ik » THEEYEZ >
kY —2aB B ENT

2y Sz s e B
AREMESE R DR, 2 A ! - K02 pps.CLP-MY LL37-CLP-MV
ZTUPBS HBHVELL ' P M o enli <
37 &85 L7 CLP v ¥ & 100 ’L‘ SHrIxY
A D NEWER R 0~ & 3l 8w o
IR DA D) £ :i F-oe

(microvesicle :MV) @ & &8 Pes-CLP-MV STARLEFLT—H
}_L% /'5 ﬁﬁ V v "’C*ﬁg =3 Il LL-37-CLP-MV

;L,f D qu‘ # 20 16 =3
L7z, 375 st ﬁ o 1
N (2N B 1,25, ug 2519 Sug CRAMP
5 Mg) & N 7 x‘éﬂ%ij E3 CLPT AN SIS LI-@Ras/ MRESOREEE W) EREY VOB - RTFFE

o B 7 A KIBEIEPBSE A V¥ aR—s 3 Ll & EOEMMEINE LT, MEMNEE

Eiaﬁﬁpﬁ4§%ﬁﬁ (ix foFaR—a Ll ENEBEMEMAMETRST. *P<0.05 ~P<001
103, xPEcEmEE) %1 > B.54 h71UY. STORLAFLH—+H. CRAMPES T X4 T 0w METHRE L=,

FaX— g LT M

Jast /N OHTETIEME 2340 L=, £ OfE5, PBS #%5-L7= CLP ~ 7 AH:EDMas/ M (PBS-
CLP-MV) & LL-37 #5- L 7= CLP v 7 AR DMfas/Ma (LL-37-CLP-MV) X, & bICH =K
IS HUETIEME %2 R L7223, LL-37-CLP-MV I PBS-CLP-MV L 0 & A EICE WHIEEEZ AT S
ZENRDboT (K3A), E6I2, =7 b Y —AIZIIFTEREROHE S NG EN DD T4,
A NICE ENDIPHE L v XV E - R_RTF RE2 U2 A X T 0y METHH Lz, T Of R,
LL-37-CLP-MV [ PBS-CLP-MV (2T, HIESGFTHLHT7 27 b7 =V, Iz~ g Fy
#—+¥_ CRAMP (cathelicidin-related antimicrobial peptide, LL-37 O~ v ARy )& L0 £ <
Gtz Lotz (K3B),

(3) LL-37 fRKIC X 2 HERN B D7 Y — Al
L EofER S, LL-37 M A

CLP v~ R |IZBWT=/7 kY **

— Lot EEE T L S

L . T
ooz T, DEIZ LL-37 8 o] J‘é . ?
S

FPERICEZIEN LT b
104

vy)

LL-37-MV MLF-MV

2

V= AEREIEDEZNE D

AR, EDOEDIT, v T A

HRE D HEEL 24 Ek &

fMLF & 2V ME LL-37 CTHllE L 103 — - r r - 5
¢ N Vehicle 15 30 15 3.0 (x10°)

— =2 LD ERLE, 4 LL-37I2&KAFPEALOIY FY—LHHE (A) &

ZOFER, fMLF #IC L v T4 bY—LEEMANMEAES OREENE (B)
T Y — AOREAFHEE S *P<0.05, **P<0.01

IH kY=L

KRB D E B ()




Iz, LL-37 =7 MY — LD A RERGFOICHEET 22 L Nboole (M 4A), £z,
T NV —AEEGESERBEEA L Fa— a3y LEEE A, IMLF Tt &= Mgk
/M IMLF-MV) & [AERIZ LL-37 ChtH S vz fifash/ i@ (LL-37-MV) & B EEz ) S d iz
ZEMELL3THSIC K > THHFERM OB SN2 7 b Y — AIZHHEERN S 5 2 & 03wER
7= (X 4B),

(4)LL-37 A L 0 4R ER D & ik & A R 1%
N2 b Y —LOMUE~ 7 21T 00 ] 107,
DR 3 ] s _ .

Fet%1  LL-37 RIS & 0 A7 ER D & fik g1 3 £ e
Mahiz=r kv —24 (LL-37-MV) 23K 2 1w g 3 .
HAEIC % U CIRERICAERI T 20 890 g - 3.
ZRHI L7z, % OfE R, LL-37-MV Z#5- " 10 # y
L7z CLP ¥ 7 AT, PBS ##& 5 L7= ) . )
%Li: r(7 Sﬁxtzféa ifi;; ﬁ ?jgg " eesmsoL l;ﬁé-ﬁlv O eesEsCLP 'Qﬁzﬂ.v

- (X 5A), Z. LL-37-

HL7ECLP~UATIHAEARLAEICE B
L7 (K5B), —J. PBS & %W LL- ok oo o o PBSH5Sham
37-MV %#¥ 5. L7~ Sham =7 AT, IE * % * % | LL.37-MVIZ5Sham
e ik e ik P ic A FE B ST g 80

(datanotshown) ., F7=. A1EER L 100 % % ;—Léi?w:ﬂgcm
#Ho7- (X 5B), b

K4

(5) &% > 20 PBS#5CLP

Fx 345 ET, BIEATF RLL-37%
CLPHUMSE ~ 7 R 545 & AfFER 0 2 4 5 8 10
FRIESEDZEERELTCER2Y, & CLPRE#O B M

- g
DISATRIECIL, LL3TEEGT 0 ECLP gio | o Ut e Bkt - 1= SRBISLNAD
7Wl@ﬁﬁﬂr_&ﬂj{ﬁzioJ:U\J]ﬁlﬁﬁzq:'k%ﬁ 2R C T B EEY R
HDAEERWE AT B LR, =7 FY *P<0.05, **P<0.01

— AEBEINT A ERbroTz, &6

(2. LL-37#5-~ v A0 5 BB L 7= /ifash /M ai, PBS#G-~ v 205 BB L 7= ffash /e b
N, FHRRICHETAHEEDE (57 7=V, SzoLtF 4 —¥, CRAMP) %
2L G, BmOVPEEEAAETHZ ENbhotz, LEED- T, LL-371%, CLP~ 7 A 2B\ T
PIEEEAAT 57 b Y — 2 BAEHINSE 5 2 L CEVER HIRSe MLk o o £ E 2 ) S8,
ZORER, ~ U ADEGFREWETDIARENEZDND, £, LL3713~ v 258 b
L7z ERICESEER LT, =7 MY — A EFET 52 RN oT, 51T, LL-
3THIBLIZ X 0 P ER B SN T= 7 B Y — A B HEEERH Y . £, 2o s bV —A
ZCLP~ U AZHEG3 25 & JEPER IR F 0L B U, EFERLGET L &b
Mole, THDZ &b, LL37E, P ERI/EH L CTHEEEEZ AT 57 bV — 2% i
T5Z & T, BUEICx U CIRAEMICIER T2 2 L AR X iz8),

A FETHA T, LL3TRBMIEICB W TERMEN 2T HZ L 2R L TW5, Thbb,
LL-3713 4 ERIC/ER LT, PLETEH 25 7 DNETs (neutrophil extracellular traps) O JifH % #%5E
THZ LD F, IL- IR EDORIEEY A " UA VBB L TRIEZBESES, v~/ u 77—
vovrwe h—yAEMHIT 5 2 & TRIMEICK U CREMICIERT 2 2 L2 LN LTV D
9, L2 o TARIFZEDRRIL, ERNPIE T F R THDHLL-3TH, HTER S PETEE 2 A+
Hry MY —AEBEET 52 & TRUMIEIC S L CHRERIIER TS Lo B2 BT %
HOMTT D & & BT, Bk, AENPE ST F K2 W22 2008 3N 72 BUE 1R % % B o8
THEOICHEHRERERMET I D LEE XS,

<53k >

1) Cecconi M, Evans L, Levy M, et al. Sepsis and septic shock. Lancet 392: 75-87, 2018.

2) Hosoda H, Nakamura K, Hu Z, et al. Antimicrobial cathelicidin peptide LL-37 induces NET formation
and suppresses the inflammatory response in a mouse septic model. Mol Med Rep 16: 5618-5626,
2017.

3) Hu Z, Murakami T, Suzuki K, et al. Antimicrobial cathelicidin peptide LL-37 inhibits the pyroptosis
of macrophages and improves the survival of polybacterial septic mice. Int Immunol 28: 245-253,
2016.

4) Kalra H, Drummen GP, Mathivanan S. Focus on extracellular vesicles: Introducing the next small big
thing. Int J Mol Sci 17: 170, 2016.

5) Nauseef WM, Borregaard N. Neutrophils at work. Nat Immunol 15: 602-611,2016.

6) Dalli J, Norling LV, Montero-Melendez T, et al. Microparticle alpha-2-macroglobulin enhances pro-
resolving responses and promotes survival in sepsis. EMBO Mol Med 6: 27-42, 2014.



7)

8)

9)

Lashin HMS, Nadkarni S, Oggero S, et al. Microvesicle subsets in sepsis due to
community acquired pneumonia compared to faecal peritonitis. Shock 49: 393-401, 2018.
Kumagai Y, Murakami T, Kuwahara-Arai K, et al. Antimicrobial peptide LIL-37
ameliorates a murine sepsis model via the induction of microvesicle release from
neutrophils. Innate Immun 26: 565-579, 2020.

Hu Z, Murakami T, Tamura H, et al. Neutrophil extracelllular traps induce IL-1f production by
macrophages in combination with lipopolysaccharide. Int J Mol Med 39: 549-558,2017



28 28 11 28

Yamaguchi K, Yamazaki S, Kumakura S, Someya A, lIseki M, Inada E, Nagaoka I 20

Yokukansan, a Japanese herbal medicine, suppresses substance P-induced production of 2020

interleukin-6 and interleukin-8 by human U373 MG glioblastoma astrocytoma cells

Endocr Metab Immune Disord Drug Targets 1073-1080
DOl

10.2174/1871530320666200131103733.

Yamagishi Y, Someya A, Nagaoka I 13

Citrulline cooperatively exerts an anti-inflammatory effect on synovial cells with glucosamine 2020

and N-acetylglucosamine

Biomed Rep 37-42
DOl

10.3892/br.2020.1304

Kumagai Y, Murakami T, Kuwahara-Arai, Iba T, Reich J, Nagaoka I 26

Antimicrobial peptide LL-37 ameliorates a murine sepsis model via the induction of microvesicle 2020

release from neutrophils

Innate Immun 565-579
DOl

10.1177/1753425920936754

Nagaoka I, Tamura H, Reich J 21

Therapeutic potential of cathelicidin peptide LL-37, an antimicrobial agent, in a murine sepsis 2020

model

Int J Mol Sci 5973
DOl

10.3390/i jms21175973




Iba T, Levy JH, Aihara K, Kadota K, Tanaka H, Sato K, Nagaoka I 22

Newly developed recombinant antithrombin protects the endothelial glycocalyx in an endotoxin- 2020

induced rat model of sepsis

Int J Mol Sci 176
DOl

10.3390/ijms22010176

Nagaoka I, Hu Z, Hosoda H, Kumagai Y 66

Therapeutic action of antimicrobial cathelicidin peptide LL-37 on a murine sepsis model 2020

Juntendo Med J 297-311
DOl

10.14789/jmj .2020.66 .IMJ20-R08

Abe Y, Sakuyama N, Sato T, Kishine K, Nagayasu K, Nakatani A, Kitajima M, Watanabe T, Nishimura 1

K, Ochiai T, Nagaoka |

Evaluation of the 5-fluorouracil Plasma Level in Patients With Colorectal Cancer Undergoing 2019

Continuous Infusion Chemotherapy

Mol Clin Oncol , 289-295
DOl

10.3892/mco.2019.1893

Suzuki K, Ohkuma M, Nagaoka I 44

Bacterial Lipopolysaccharide and Antimicrobial LL-37 Enhance ICAM-1 Expression and NF-k B p65 2019

Phosphorylation in Senescent Endothelial Cells

Int J Mol Med 1187-1196
DOl

10.3892/i jmm.2019.4294




Santa K, Kumazawa Y, Nagaoka I 19

The Potential Use of Grape Phytochemicals for Preventing the Development of Intestine-Related 2019

and Subsequent Inflammatory Diseases

Endocr Metab Immune Disord Drug Targets 794-802
DOl

10.2174/1871530319666190529105226

Sugiyama Y, Naito K, Goto K, Kojima Y, Furuhata A, lgarashi M, Nagaoka I, Kaneko K 10

Effect of Aging on the Tendon Structure and Tendon-Associated Gene Expression in Mouse Foot 2019

Flexor Tendon

Biomed Rep 238-244
DOl

10.3892/br.2019.1200

Nagaoka I, Tsuruta A, Yoshimura M 132

Chondroprotective Action of Glucosamine, a Chitosan Monomer, on the Joint Health of Athletes 2019

Int J Biol Macromol 795-800
DOl

10.1016/j . ijbiomac.2019.03.234

Nagaoka 1 65

Cartilage metabolism in endurance athletes and chondroprotective action of glucosamine 2019

Juntendo Med J 184-193

DOl
10.14789/jmj .2019.65.IMI19-LNO1




Nagaoka I, Tsuruta A, Yoshimura M 132
Chondroprotective action of glucosamine, a chitosan monomer, on the joint health of athletes. 2019
Int J Biol Macromol 795-800
DOl
10.1016/j . ijbiomac.2019.03.234
Reich J, Weyer FA, Tamura H, Nagaoka I, Motschmann H 20
Low Endotoxin Recovery-Masking of Naturally Occurring Endotoxin. 2019
Int J Mol Sci 838
DOl
10.3390/i jms20040838
Ochiai T, Nishimura K, Watanabe T, Kitajima M, Nakatani A, Nagayasu K, Sakuyama N, Sato T, 17
Kishine K, Abe Y, Nagaoka |
Impact of primary tumor location as a predictive factor in patients suffering from colorectal 2019
cancer treated with cytotoxic anticancer agents based on the collagen gel droplet-embedded drug
sensitivity test.
Oncol Lett 1842-1850
DOl
10.3892/01.2018.9805
Murakami T, Suzuki K, Niyonsaba F, Tada H, Reich J, Tamura H, Nagaoka I 18
MrgX2-mediated internalization of LL-37 and degranulation of human LAD2 mast cells. 2018
Mol Med Rep 4951-4959
DOl

10.3892/mmr.2018.9532




Iba T, Levy JH, Hirota T, Hiki M, Sato K, Murakami T, Nagaoka I

176

Protection of the endothelial glycocalyx by antithrombin in an endotoxin-induced rat model of 2018

sepsis.

Thromb Res 1-6
DOl

10.1016/j - thromres.2018.09.042

Tsuruta A, Horiike T, Yoshimura M, Nagaoka I 18

Evaluation of the effect of the administration of a glucosamine-containing supplement on 2018

biomarkers for cartilage metabolism in soccer players: A randomized double-blind placebo-

controlled study.

Mol Med Rep 3941-3948.
DOl

10.3892/mmr.2018.9396

Reich J, Tamura H, Nagaoka I, Motschmann H 53

Investigation of the kinetics and mechanism of low endotoxin recovery in a matrix for 2018

biopharmaceutical drug products.

Biologicals 1-9
DOl

10.1016/j -biologicals.2018.04.001

Yoshikawa T, Miyamoto M, Aoyama T, Soyama H, Goto T, Hirata J, Suzuki A, Nagaoka I, Tsuda H, 15

Furuya K, Takano M

JAK2/STAT3 pathway as a therapeutic target in ovarian cancers. 2018

Oncol Lett 5772-5780
DOl

10.3892/01.2018.8028




Iba Toshiaki Hirota Tatsuhiko Sato Koichi Nagaoka lsao

Protective effect of a newly developed fucose-deficient recombinant antithrombin against 2018

histone-induced endothelial damage

Int J Hematol -
DOl

10.1007/s12185-018-2402-x

Takehara Kazuhiro Murakami Taisuke Kuwahara-Arai Kyoko Iba Toshiaki Nagaoka Isao Sakamoto 13

Kazuhiro

Evaluation of the effect of recombinant thrombomodulin on a lipopolysaccharide-induced murine 2017

sepsis model

Exp Ther Med 2969 2974
DOl

10.3892/etm.2017.4308

Hu Zhongshuang Murakami Taisuke Tamura Hiroshi Reich Johannes Kuwahara-Arai Kyoko Iba 39

Toshiaki Tabe Yoko Nagaoka lsao

Neutrophil extracellular traps induce IL-1B production by macrophages in combination with 2017

lipopolysaccharide

Int J Mol Med 549 558
DOl

10.3892/ijmm.2017.2870

Hosoda Hiroshi Nakamura Kaho Hu Zhongshuang Tamura Hiroshi Reich Johannes Kuwahara-Arai 16

Kyoko Iba Toshiaki Tabe Yoko Nagaoaka Isao

Antimicrobial cathelicidin peptide LL-37 induces NET formation and suppresses the inflammatory 2017

response in a mouse septic model

Mol Med Rep 5618 5626
DOl

10.3892/mmr.2017.7267




Iba T, Sasaki T, Ohshima K, Sato K, Nagaoka I, Thachil J

The Comparison of the Protective Effects of a - and B -Antithrombin against Vascular 2017

Endothelial Cell Damage Induced by Histone in Vitro

TH Open e3-el0
DOl

10.1055/s-0037-1603926

Iba T, Levy JH, Aihara K, Kadota K, Tanaka H, Sato K, Nagaoka I 22

Newly developed recombinant antithrombin protects the endothelial glycocalyx in an endotoxin- 2021

induced rat model of sepsis.

Int J Mol Sci 176
DOl

10.3390/i jms22010176

Mijiti N, Someya A, Nagaoka I 22

Effects of isoflavone derivatives on the production of inflammatory cytokines by synovial 2021

cells.

Exp Ther Med 1300
DOl

10.3892/etm.2021.10735

Suzuki K, Ohkuma M, Someya A, Mita T, Nagaoka I 208

Human cathelicidin LL-37 induces cell death in autophagy-dysfunctional cells. 2022

J Immunol 2163-2172
DOl

10.4049/j immunol .2100050




39 16 8

Nagaoka 1

Recent findings of chondroprotective and antiinflammatory actions of glucosamine, a chitosan monomer

The 30th Annual Meeting and International Symposium, The Korean Society of Chitin and Chitosan

2020
2020
2020
2020
2020
LL-37
93

2020




Antimicrobial peptide LL-37 induces antibacterial ectosomes from neutrophils

93

2020

LL-37

93

2020

LL-37

2020

Kumagai Y, Murakami T, Kuwahara K, Nagaoka I

Antimicrobial peptide LL-37 induces neutrophil-derived extracellular vesicles with antibacterial potential and protects
murine sepsis

ISEV (International Society of Extracellular Vesicles) 2020

2020




LL-37

93

2020

Antimicrobial peptide LL-37 induces antibacterial ectosomes from neutrophils

93

2020

LL-37

93

2020

14

2019




Nagaoka 1

Recent aspects of the chondroprotective and antiinflammatory actions of glucosamine, a chitosan monomer.

The 29th Annual Meeting & International Symposium, The Korean Society for Chitin and Chitosan

2019
24 ifia JAPAN 2019 / 17 HFE JAPAN 2019
2019
2009 (31 )
2019
LPS
25

2019




LL-37

2019

LL-37

92

2019

LL-37

66

2019

Antimicrobial peptide LL-37 ameliorates mouse sepsis through microparticle release from neutrophils

92

2019




LPS

92

2019

Mrgx2 LL-37

92

2019

LL-37

33 Shock

2018

Nagaoka 1

Chondroprotective action of glucosamine, a chitosan monomer, on the joint health of athletes.

14th I1CCC/12th APCCS/32nd JSCCC

2018




s , , Reich Johannes, ,

LL-37

24

2018

LL-37

101

2018

Kumagai Y, Murakami T, Reich J, Tamura H, Nagaoka I

Human cathelicidin peptide LL-37 ameliorates sepsis in a mouse model through induction of microparticles with antibacterial
potential from neutrophils.

Joint Meeting of the Society for Leukocyte Biology & the International Endotoxin and Innate Immunity Society

2018

Murakami T, Suzuki K, Niyonsaba F, Reich J, Tamura H, Nagaoka I

MrgX2-mediated internalization of LL-37 and degranulation of human LAD2 mast cells.

oint Meeting of the Society for Leukocyte Biology & the International Endotoxin and Innate Immunity Society

2018




LL-37

91

2018

Mas-related gene X2 LL-37

91

2018

Li Yan

Antimicrobial peptide LL-37 induces microparticle release from neutrophils in a mouse sepsis model.

91

2018

Li Yan

Analysis of the components of neutrophil-derived microparticles with antibacterial activity.

91

2018




LL-37

91

2018

LL-37 NET

64

2017

NETs LL-37

23

2017

Nagaoka lIsao, Hosoda Hiroshi, Hu Zhongshuang, Nakamura Kaho, Murakami Taisuke, Tamura Hiroshi, Johannes

Antimicrobial cathelicidin peptide LL-37 protects septic mice by modulating macrophage pyroptosis and neutrophil NETosis.

Society for Leukocyte Biology 50th Annual Meeting

2017




Nagaoka 1

Therapeutic potential of cathelicidin peptide LL-37, an antimicrobial agent, in a murine sepsis model.

2021 11th International Conference on Bioscience, Biochemistry and Bioinformatics (ICBBB 2021)

2021

LL-37

94

2021

95

2022

12

, 2020

86

23 -




, Johannes Reich, 2020
86
23 -
2020
137
Functional Food Research 16
Kracklauer M, Tamura H, Nagaoka I, Reich J 2019
82
22 -
, , , Reich Johannes, , 2019
82
22 -




2019

241

2018

69

21-

2018

231

2017

239




, Reich Johannes, 2017
239

s 2017
239
2021
352

NAVI

http://www.juntendo.ac.jp/graduate/laboratory/labo/seikagaku_seitaibogyo/html/index_j.html




(Kuwahara Kyoko)

(10167976) (32620)
(Iba Toshiaki)
(40193635) (32620)




