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NETSs (neutrophil extracellular traps) induce the IL-1b production
by macrophages
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1) Department of Host Defense and Biochemical Research, Juntendo University Graduate
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Lactobacillus BHIEDMREREB(ICSIFDURTA IBDBFE

OFfr 7% B fili—
HURERIAS: ESE Myt

EZEBM] VAT A B (LTA) X, 7T 2B HHEOMIEERE O ST-0—2Tdh
0 HHE &TE T & OMHBAER GEBERCHRIEFELR &) ICBWTHEELRGTLINTW5, A
& BSNFLERH Lactobacillus gasseri JCM 11317 12 BWT, WHIHTIE LTA 25HREC
HEEL, ASHCIE@EL LTI L 2R LT\ b, — T Lactobacillus rhamnosus
ATCC 7469", Lactobacillus fermentum ATCC 9338 Tid LTA 2SI/ MC#EE LT &
DIERED D 5o RIFEIL, RIEETHMEEI T 290 LTA JUR O S 1R % 352
FEAf L. MREARD LTA ORTEZ G LT Lactobacillus BANE O LTA OJRTEx B S 2012
TAHZERHMET S, E512, L. gasseri JCM 11317 O & EHERICHIT 5 LTA OJRTE
AT L. TR ERIE I8 1 LT 2w LTA M5 £ & OMEMERIZHS 20002 1 122
WTEK L7z,

[FE] SEBERORGE, 2oBEY . BREEERLY /) ¥ VIERE, B XU
22T, LTA OJFTEAHLLTA €/ 7 10— F )Lfk Clone 55 (Hycult Biotech) &4z 1
A PR R 2 F CE@ BT B8 TR L 720 Clone 55 Of GHFRIEIZ. BERRIC
LD ERIAKG L 72 LTA 55 F~OfEE B L O LTA DAL OMl R 55 T~ DR 22
£ o TEHi L 720 HIIBAA DI NI, W £ TR L7z i % 7 4 vy — 2l L 72tk @
BB X o THUS L 720

[WEREER]) L. rhamnosus ATCC 7469", L. fermentum ATCC 9338 DX D H A
BWT, LTA OHMIENANOER T ST, L. gasseri JCM 11317 & [AHEIC LTA (&40
NIEEI\ I LT 5 LB BNz BROME L AMFEORFROFIEIL, HH L7-5ifkoE
WIZXBWREEDH B0 — Ty ERI O B\ T HOEE L 2R AEOMIIEE, 2
& )T R, B X OSB82 R NaO K B\ TH LTA HUR O/ G H%E
BBHNTze LLEORERD S W EIAICBIT 5 LTA 24 L2EE L OMEERIZEE ClE %
<y BUNEAR A L TITb A W REMAVRIB S 2. UL, M L & OMEMER 2 5 =
ALRIIC B WTEELRAREE R o

FZEHFEMREE MH &, e B Ok FE, A HRE ER)
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AR RMIEHEF C4BP (& TLR2 NEDBHIE TS

O kv wfr OR7]) 1

BHIENAT EFH Bk - REFHEE

Toll-like receptor (TLR) &1, WWEMAKB G OXEMARTH 505, YBREG 72T TR ED
HRE b BT 50 INHIZ L 2 RETFEDREDIIEICHG 352 b, TLR
OB EEH SN TV 5, RIFETIE. TLR2IZEH L. #i7-7% TLR2HI#53T-0
BER &l m Tz

9. TLR2EET T 2HET L7120, <7 A BillakkE v, $T TLR2HUA TRk
WEEEAT o 720 ZOREE, FHARREEIHIRT-& LTS5 C4b-binding protein (C4BP)
MHEE L CW2Z E DG h o7z

W2, C4BP @ TLR2NDHERL XNV TOEE LTS5 7280, WT B LU C4BP KO ~
7 A TLR1/2DVY) 7 R T % Pam3SCK4 & JEREES L. Mo IL-6: % Mll5E L 72,
ZOREHR. KO ¥ 7 ANIBWT IL-6BEEmAIEI L Tz & 512, C4BP mZsHAiE T,
Pam3SCK4 #4012 & % IL-8 P4 & 4% CABP M KW IZi A L THB Y. C4BP »°
TLR2IGE &5 % & L AR S 7z,

212, CABP 12 X 2 Hifil#%#E 2 30X % 72, TLR2~0 Pam3CSK4 it A& % # G
FTHE L 720 ZOfER, CABP i FEBM g Tt Pam3CSK4#KE & & A4 L TH D,
C4BP %5 Pam3CSK4 & TLR2 D&% HET 5 Z LAVRIE Sz, S 512, TLR1/2%H]
Mg~ CABP 383 LiERINT 4. Pam3SCKARIEIC & 2 iHMAL S 77 F v 2530 &,
IL-8 A= b A L7z,

PLEOFERD S, C4BP 1d TLR2IZHEAT A Z & T Pam3CSK4 @ TLR2~ND#EE % HE
L. TLR2IGZE 2T 5 2 E AR E N7z RN TIL CABP 25 Z1EER L TW b T &
Mo, A MIA YA N—LIZED T3y 72720, HCICHT 2B E#272) 3
LR H L EEZ SN D,
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CD8a*DC is crucial for NK cell activation in response to
dsRNA via IPS-1 and TRIF dependent pathways

O=% ¥, #1 BB, & w*, & "5x’
1) MRS SVRISTHE
2) KWK S TOYT « PHIREY5—
3) HEBERKE A FXT A A - A I N—Y 35—

NK iz (NK) (& HAREIC BV TEER) Y 285kD 125 TH 0 . MaEEREC L E
Bl 2 BER: L. IFN- p % s L EAIE* 55359 50 NK O LI IEBERIR (DC)
WEELLZE R LTBY . WL L7z DCIZRIESY A v A4 R ITRAf vy -7z
Y OREEA, MBI OBEEEMIC L) NK 2 iFEIT 2 2 LMo Tw5b, AR2AREH
RNA T& % Polyl : C 1 MDAS, TLR3DWZHEARTR#® S, €2 IPS-1. TRIF
D 2FEHHD adaptor Z T 5T EDHISENTWAED, A A AL STIEZR L, Sl
BRI~ A% TGRS L 720 Polyl @ C OREHIRAICHRS5-9 % L1t IL12, IFN a7’
L& L. IL-12p4id TRIF -/- <7 AT, IFN-ql3 IPS-1 /- ¥ 7 A CTRAEIZKIE L 72,
& Y IL-12p40 13 TLR3-TRIF ##%12. IFN- ald MDAS-IPS-1 8 IR L T b
CENHS LR o720 KIZ Polyl 1 C %~ A2HE5 L NK O P b CHll i e 2 6 1k
IFN y #EA, Gramzyme B A, CD69%EBL) #Maf L7z& 25, TRIF -/- IPS-1-/- <
7 AL ASE 422 Ly IPS-1. TRIF @iliJ; % 41 L 7z Polyl : C @ #8i#kA% NK i&
LICEE L Z 2 57z WA S NK. DC #4578 L in vitro THIBELL 72 & 2 A, NK Hjk
TILIFN- y OFEEITRRD SN b o7z, —7F DC & O CTHAER & TRIF -/~ IPS-
1-/-NK OffifE & & IFN y A0 57z, IFNa6/GFP <~ A % v T, Polyl : C#%
B % IFN a0 e 24t L7z & 2 A CD8abith DC 45 GFP 383 % 5872, DC %
CDS8a btk Bt T#F N sorting L72& A, CDSal DC T I B IFN 7213 T7% <
IL-12p40. IL-6 DFEHAFED 57z CD8ali: DC & NK % Polyl : C #llil T (2 Heki 58
#f1o728 2 A, CD8alsth DC 25 NK @ Polyl : C OFIFEUIxF T2 IFN y DA FHE L
720 F72. CD8als: DC 13 TLR3ID FEFEBL A 78 720 Lk X ) Polyl : C ik CD8alis it
DC ® TLR3. MDA5 % 4L C NK %M LT 2 Z &S e o7z,
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OHo Minh Van., #tg 2", Kong Weng Sheng”. ¥ Hc?¥Y, &E Mg

1) Department of Emergency and Critical Care

2) Department of Immunology, Graduate School of Biomedical and Health Sciences, Hiroshima
University

3) JST/AMED (CREST)

4) JST/AMED (Sentan)

We collected human serum samples from 5 healthy donors and 49 septic patients
admitted to the ICU at the time of admission. For DAMP activity assays, THP-1 derived
macrophages were treated with the serum or mixture of serum and DAMP molecules
(ATP, Monosodium Urate (MSU), etc.), and cell-culture medium was collected for detec-
tion of IL-15.

We found a group of septic serum (n=42, 85.7%) resulted in significantly lesser IL-1p
production than those of healthy donors. Moreover, the suppression of IL-1/ secretion
was observed in almost all of septic patients in the presence of ATP, but not in MSU.
The serum from twenty septic patients was further examined at three points: the first
day, the 3rd day, and the 7th day from admission. In the addition of ATP, the immu-
nosuppressive activities were evident from the first week and the IL-1f secretion was
inhibited the strongest at the 3rd day. Interestingly, we observed clear difference be-
tween survival and non-survival group on suppressive profile of IL-1f secretion in the
presence of ATP at the 7th day. The recovery of IL-15 production of stimulation from
the 7th day serum was significantly larger than those of stimulation from the 3th day
serum in survival group. Conversely, in the non-survival group, the recovery activities
were not presented and in contrast, IL-15 production of stimulation from the 7th day
serum was lower than those of stimulation from the 3rd day serum.

This study indicates that the measurement of DAMPs activities in septic patient
serum might be a good biomarker for predicting mortality rate. Further clinical studies

will be required.
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Low Endotoxin Recovery (LER) [CBIFDURZHED
REREZRIZE L,

Ox:A4r 1EA

Charles River, Microbial Solutions

K D 35478 C Low Endotoxin Recovery (LER) 28H#E & 72 > T\ 5, LER & i,
BRI L 722> B b %2 2 OiEDs SROMERNOZED 2\ 270 53 |
ENHBVHRTH S, ZOBLOMMZEHT 2720, EHEFHD M (HS-AFM) &
OB OGEGELERL A e 241 (DLS) & AV, ¥ L — Ml & FEE SR £ % LER
EEITICBIT 5 LPS O RS E T % #1452 L 720 KHIZBIT 5 E. coli 055 B5HED
LPS &4k 1Z. DLS T nm £ BE nm I2KE WY — 27 2R L. HS-AFM 28T 578
Rf & KR T OB R L BEMN D L L EZ SNz —. LERBEETIZBIF 5 LPS HiL
F1d. HS-AFM T/NRLT- LI S 2o 72002%F Ly DLS Tk & L CEE nm @
FFA il s iz, SORKNE LT, LPS BEAOEKIOME AT AEHIC & ) 2 kL.
HS-AFM BZICH W2 F v 7 EIHE LIZ K o T A ITREERE 2 51t b, £72 LER
BREE N Cld. LPS /M AR 4 ISR 2B F2sBlg s 722 & (HS-AFM)., LPS &tk
DY = PREEL o722 L (DLS) %2 &4 6. LER B, F L — FMHIZ X W ALEIC
72 72 LPS BEEAR D S48 2 W RS 25 LPS 40 T2 51 ERATL T & v B Cile
ZoTWBb I EPTHIN, LPS PEWFHERZ BT 272012135 5 HEORE S D%
EERTHLUENH D EZEZLNTBY . 5l EFDSS 72 LPS 5 FIEWIEED 0\ &4
EYHEFL— ML RGN X 5 LER BRI, [0 H 25 LPS SRR L% 2
HTEINTE D,
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TLR7 7 = AMESAD SR EE 4T

OF R MR, BEH 224
BEREAFAEE TSR

HORGuES v X7 ED 1D Tdh D TLRTIE, TV FY—AILRELTBY, A VAR E
DO—AFH RNA % ik L. WERZHELT 50 TLRTOWEAE, 7575 —5 2308
Td b MyD88 £721& TRAM %/ L TImE &I, RIEEY A b A A vl vy —T7xzm
OEAEZRISEL . BSENCE5 &I, TLR7 7 T= A M2 & 5 HRGEOH LI,
P AW AFERMDSABE AR EEZ SN TEBY . £ IFERFIIRESNS TLRTT
TR ME, BUE, i A VAL LTEH SN T2, A2 OWIZES IV — T 128w Tid,
INFTICTLRT 7 T=A MEHAZHDO1V209 [2- A P F T T b F T -8-F %V -9-(4-
HIVEREINRZUN)TF=r] ZRHBLTWS, ABZETIE, 1V209 O G
M EESEL 2R HME LT B Y7 I V. LA LIZOWTHET L7,

TLR77I=A N THAH1IV209E. TNFTOHFEZ LI, 26-T 7007 v%
HIEEWITHCTER L 72V H T, 1V209 DBALIZ DWW THRES L7z, M oe
fLicBnCid, #EBEOT7 I /A2 b2 7 vayr Iy, 77 M ra v, fidid.
1V209 & Hf % DMF (2 S 87218, HATU 20125 2 £ 12X > TPV, BIFRICET
ST AEEREEL N TE, TAVT7IVHIIOVWT, ZF Ly YT I 22-
(ZFLyIFFV)VTFNT I VERCT, BEFABEOT I MURATHRET A2 LIS
L oT 1V209 DBtk Z i L 720 A8 L2 HA I RAW MRS 2 I Tl MEEEE 2 47 -
7o TOREFR, FEEAEAL/Z1V20912, 1V209 £ 0 WSS 5 2 & 250> 720

(51mx#]
1) Christina C. N. Wu, et al., Proc. Natl. Acad. Sci. 2007, 104, 3990-3995.

HERFRE - by [EHEY . BB MLV, M Y. Bt 52", Michael Chan?,
# AT, Howard B. Cottam® . Dennis A. Carson”

1) BIREAFAZGIET LAHFTAL
)NV TAIWZTFREY YT« TIRL—THAEYT—
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TRAF6 ZNT LIy I FIVEEE Y T F ) NHIIC I ER
IRAK-1 DIEERE

Oz E&. e &—
HEEA -

[ B8] IRAK-11Z Toll-like receptor (TLR) ® 3 7 F Mzl C EE % E % Bz LT b
— /T, TLR 2SFEmIcfilgi s b & IRAK-12S TRAF6 %509 A 2 & 12 & 0 Ef 7 >
TV ERIGIT 5 2 L & MIFRETIERB L TWwb, 4IEZ o TLR ¥ 7 V5 & i)
PEOMEA NS BT, TNSIZLE LR IRAK-1 ORISR OE N 2OV TR L7z,
[A7%] HEK293 12 IRAK-1F AR 134 IRAK-1 2 BfA 238 A L, NF-«B KEED L
K=& —iFtk, KO\ TRAF6 5Bl &% Western blot 12 & ) Il L7 TRAF6 & Of
AL X ) HIE L7z

[#ER] IRAK-1H#&5HI50 5 B, Death 5838 (D : 7 3 /[2-102) % R L7228 TIE
NF-«B Ot b, TRAF6 & OfEA B L O TRAF6 O EZFHED b Bl S L7255,
Internal 738 (1 : 103-197). Kinase 7838 (K : 198-522) 35 & O C24i (C2 : 619-712) &
FNENHIMTREL CHLEELZ T 2 >72e — T CLH#E(CL : 523-618) % KT
% & NF-«B O{EMA L L TRAF6 & OF A FEL 2T D5 7258 TRAF6 D4R R 6
%oz, DHEMOEREKTIIVTNOFEED LS5, D & ClomJ (DCL) 28>
ZREARITBFAE R & IR 2 iE 2 R L 72

[#3R] DLEX Y. TRAF6%4rL7zY 7 VEiE L TRAF6 D5 #1213 IRAK-10 D
ECIOATHHTHAZ xR L. F/2, CLEEEOERMEDE V)G, TRAF6 D5y
fif & NF-«B OIFHEALIIMOL L72FRTH L Z L ZRE L7,
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NETs (neutrophil extracellular traps) induce the IL-1b
production by macrophages

O Zhongshuang Hu", Kaori Suzuki'’, Hiroshi Tamura®, Isao Nagaoka'’

1) Department of Host Defense and Biochemical Research, Juntendo University Graduate
School of Medicine, Tokyo, Japan
2) LPS Consulting Office, Tokyo, Japan

Background : NETSs are the network structures of extracellular fibers containing nucle-
ar DNA, histone and granule proteins, which are released from neutrophils in response
to bacterial or sterile stimuli. In addition to the well described antimicrobial capability,
NETSs are involved in the modulation of inflammatory reactions in the host. Importantly,
the components of NETs are reportedly associated with the IL-1 fproduction. Thus, in
this study, we focused on the effect of NETs on the IL-1fproduction by macrophages.
Methods : Mouse bone marrow derived neutrophils were treated with LPS (lipopoly-
saccharide) to induce NETs, and NETs were recovered. Thereafter, mouse J774 mac-
rophage-like cells were treated with NETs in the absence or presence of LPS, and the
cell supernatants were used for the assay of IL-1f production. Moreover, to clarify the
components of NETs involved in the IL-1f production, J774 cells were incubated with
NETSs and LPS in the presence of serine protease inhibitors and endonucleases.

Results and conclusion : NETs significantly increased the IL-15 production in the pres-
ence of LPS. Interestingly, the NETs/LPS-induced IL-1fproduction was suppressed by
the caspase-1 and caspase-8 inhibitors, confirming that caspase-1 and caspase-8 are
involved in the processing of IL-1f4. Importantly, serine protease inhibitors and endonu-
cleases inhibited the NETs/LPS-induced IL-1fproduction. Together these observations
indicate that both NETs and LPS are required for the induction of IL-18 production by
macrophages, and neutrophil granule-derived serine proteases and nuclear DNA are the

essential components for triggering the NETs/LPS-induced IL-1/ production.
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BERDY LY I\A X —IR D FIRREIFS U SRR EERR =

&

BRSO DRFH

OBT =", Al B2V, /A -2 20 k2%, £ &Y, | a1,
AHFAAY, @R,
1) B REFEEMR T Y — - OFERSEMERES. 2) IWAmi At R F AL,
3) BIL KR P FIFEE - O MEYF D 8.
4) 2R AZ A RE R RS ARAEE LB E.
5) ZEBRAFAZRERZRER U /I\EUT— 3 VEAFHR

[#F] &FE. 7y A<=k (AD) & ATEEER & ORI HRE SN TWAA, FL
HETEEEIRO—ETH B0 & OBEIEIIAHTSH 50 ABFETIE, Ty A T —IFE
TR AN E IR Td 5 Porphyromonas gingivalis (P.g.) % LIEPIZ e & 3285k
BIBERE 5B 7V 2 AEHL A, TRt & JERRIE I B30T % BRAIMR e B & DMK ORE & et L 72,
DWT, P.g FENIESAST VY A < — ik % B 2 85 A et L 72

(MR EAE] 62T VY NA < —J_HET LY A (APP-Tg~ ™ &) |2 P.g. ATCC
33277 Mi& LIENT G- L. EERAYB A 4% e L 720 ARARRE 2 3FI 9 2 7o o fTEh ik %
Tofzo MEBLIUKREDT I 04 FE(AS) =% ELISA BT, 72 A fild 2 kit
TENEINT L7ze <7 Ao F &2, TNF-a& IL-18i8FE%1) 200
AEB LV ELISA TENZIHE L7z EHI12, 32702 THEERIIBWT Pg LPS
BIOABICLBYA M H A v#FE%E ELISA THE L7,

[REER] Pg SIS VEEREIE L2~y AT, TEIRABRIC BV CRRAIBEED
BT 2ROz, $720 ABOLENRIL Pe #HGHTHEIZLL (p<001), AfEDLA
BlZEro72(p <0.05)0 5T, Pg HIGHOWNIZBNT, T FhFI ViRED L
FL L HIZTNF- ok IL-1 BIREOMMASRO Siz, E512, 32707 THERIIBWV
TPg LPSIZ ABLHE LT TNF-ak IL-15DREEZ IR L 72,

[#E5] LR LY BENEIZ T VY A < —FFORRRERIE IR 5. L T B W REMEA
BENTze MAT, WPNIBIT LY FEEY U ABL B L CRIERIS il d 5 2
EDEOREO—F L L TER b,
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Porphyromonas gingivalis > )\A ICK%
ERYANERNSD IL-31 EEFEE

O%H &2V, mil B, BT =7, Bl HhgY
1) B KFREBe IR MY =D E.
2) BRI RFEERFT Y —ZTRT DR EZTER

[#E ] BEMEE RO LB RENNE T 5 Porphyromonas gingivalis (P.g) (. ¥ AT

4070 T T =T IR, VEREETDLHIETIHEBIERICERICED L,

Interleukin-31 (IL-31) (&~ A Mlifa< Th2 a2 & L S, IL-31 SAEEREHBT 5 1

BHRE» S ' A R A I A OEAFEEZ N LT, KR ROREIEBIZ D 5 5

PWATRIBE SN TV D, KFFETIX Pglc X b b~ A Ml 5@ IL-31 FEAFHHE IOV

THRET L 726

[#t¥&HE] WBB6F1-W/W' (% A MHlIFa/KIR) 8 &0V WBB6F1-+/+ (BAR) < 2

DIEIZ P.g % &gt #A D IL-31 mRNA 383 % real-time PCR THI%E L7, b b=

Z Ml HMC-1 (Mayo Clinic, J. H. Butterfield #d% & 1) 735-) 12 P.g WERM WL Y~

DINA L RAERR (RIFRS - Pl ksdz & 0 9 5) & &gst4. IL-31 A= % ELISA Cill

SEL720 Pgll& b~ A Ml IL-31 A2 LRI N 7 HREIC RT3 R8I

W T, Transwell JEIZE; 382 L 72 b th A _E MRS #k Ca9-22 (JCRB) % P.g &4t @

HMC-1 filifass 22 B COLEL L 7250 FITC-dextran Z&# % Hl5E L 72,

[BREER]

1) Pgl&dc X ) BRI~ AA O IL-31 mRNA ST L 720125 LT, W/
< AT IL-31 I A BN 05 72,

2) HMC-1#f8\2 P.g & 885 & IL-31 DA SN0 LT, ¥ v U23A YRR
BRCIERERIE > 720

3) P.glZ &% HMC-1#fA 5 @ IL-31 AL, JNK 7 & NS NF-«B FHEHNC X 1 #iH]
SNz,

4) Ca9-22#fifa % P.g &Gt ® HMC-1Miflak5 28 1y CTMLBE§ % &, FITC-dextran %
PEDS IL-3U KA TLE L 720

(#E8R] Pgy o3 L2k )~ A Milas S A S 7z IL-311E, A EEzfao N

) THRE AT S, B E R OMRRETERUC B 53 B T REMEDYRIZ S 7z,
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BEEREREESMBEESYNETIVICHIFS
~Lh— Bach1 DERE

Ot ik
LIRS AR B AL 55

(&S] ERrsfEEA S E (RML-AKD) T, HAPSEELZ2IF 7021k
BHERALA DL AN Z ORISR E % EEZ R L TBY ., FDOAHZRLD—2k LTHE
ENF-IF 70y bl LA L (TREEOSK) OFLA N L ABIEERZZE T 5 s,
FEES, T o 3O RML-AKI £ 7V B W TUEAN 20RO #EE S Heme Oxygenase-1
(HO-1) 2SBZ#F8 S MBI < & & 23 STV %, Bachl id HO-1 o3k
SR TH Y BEEEALDHINT 5 &~ 24 — Bachl A KDL S MR S 1,
HO-12558 &N 5 2 DY in vitro DHRETAWTHL 22> Twh, LA L. RML-AKI
ETF BT BiEREN 2 & Bachl OBIREIZ AR 252 IS HTld v,

[B8] 7 v b RML-AKI €7 WVI2B1F % Bachl OBIEEE N A& B S8 CTHREH %,
[AiE] HEMESD Z v bl FIICZ ) o —)b (Gly) 2 10me/kg 57 L. RML-AKI DR
N MG - ARk (HE Bt ) 13- L 720 B2 #2IER9 123 L . Northern blot ¥:12
L U Bachl, HO-1B X UNLAGHOEAEEEFR 6 73 / L 7)) YRGS (ALASL)
mMRNA OFEHZME L7z 512, BD HO-1EH. ¥M Bachl HH D %Hl % Western
blot #: CREFFAYIIARET L 720

[#R] Gly #% 521 CK. AST ® 125 &%t X Mi% BUN. Cr %ML LR &, #
TR L WIRMEGE - METERSBIE Sz, $7-. HO-10%3ine ALASL @
FHIKTARRO b7z ~NAIEHO-1 %275 L ALAS1 ORBLEZWIHI 2 2 Lo, Bk
NLPEEED _FAAVRIE & 7z, AP Bachl 13 Gly $#%5- 3R ISR L2 0%, [l
BLIEDO LW L 720 —77. Bachl mRNA LUl Gly F5-t 51128400 L 6 B 4
IR E o720

[E% - #55%] RML-AKI €7 VE CTILEHEN 2 O & b %\ Bachl AWM E O
SN, ZOFERIEMNICHEE L 72 Bachl #{0& T 5 72012 Bachl mRNA 25FE S5 &%
2 BN,
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Endotoxin tolerance [CKDiREE 4 1E@zIRZFIA LI
SN in A B S

OKT 2V, B #8367, /N Y, iy ERY, i B, B i

1) BiBERREMEY TR, 2) hEESMIR 5 — SUSHZER.
) RREXNNEFEREYI— FEEFLES

Endotoxin (LPS) tolerance (I ##ifi=: ¢ LPS 12 & % priming . Kz ® LPS fli# A6
& 7% BIHRETH %o LPS tolerance DFFETHBLN endotoxin IMfE T TNF 7 & DI
4 cytokine 2SI EN L 72D FHRDLET L Z EDHHENT WS, LA L RIESIS O]
IRPERR 2 55 S & 5 729, BT TNF #Rik & FRRICFEZREORGUE CORRITEME S Tw»
720 FA4 13 LPS tolerance 23BELRI ARG IERIUE 15 2 % 508 & REMN G LIIMEG#E
D REMEEHES 72,

[HiE]

1. C57BL/6 mice (20g) 12 LPS 5 ug/kg % 3 HBIEMENFS- (ip) L1 HEEIZHIEE D LPS
%= $%5- L C LPS IMJE TP tolerance iFHE % ik 720

2. [AFRIC 1 HIRIZEIEE O KB % 355 L BOER R R IEGHE CTORR % #2720

3. ¥ AD~Y 1T 7 — Ik RAW246.7 % . in vitro TP LPS tolerance % f#at
L7z

[#ER]

1. LPS 5 ug/kg ® 3 H I ip THILHY LPS IMAE TO TNF O3 BH 72 g EIH] & R 12260 %
fir L%, LPS tolerance % iFE sl 7z,

2. LPS tolerance (2 & ) KEFH &G TNF BEAIH & HHICIFCOR 2 ) 75 » AHEIN
(ZBEER L 2] & Ry 15720 T TNF BEEIZRRD S NSO AT 1A L
TWize FRCIZE AR 2 FEA CD68"™ 7 v 73—l (KC) & TNF FEA:HERE 72215 B
K CD11b"KC ¥F{ES A A% tolerance #HH (2 & ) CD11b'KC 731§ 2 £ f£12 TNF
FEAETED G & BN E EH IO BN 2 TR ASRO DAL, T DZEDS tolerance 755 HEE
Th-o7

3. CD11b" macrophages ® RAW #lliz T3 LPS priming ¢ TFN A EDOES & KRR
WHETEORERASTRD BTz

[#588] LPS tolerance |3 4 FUGHIH] & ARG VR0 2 3554 5 2 L AVRIE S 4L, HIER

IMHE T ORFENOF FTEAIRE S 7z,
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DEP. /X FTU7IVOMEFFMEMES

O=F RKERY, w8 WA, &% wHY, JE fE—m?
1) BEARTAPEESE. 2) FAF AR TS HRNS TR SY

[BB] = F b VIRTEIHE D ERISE OB AR TIZE T 50158130 % e —H, K&
HFEERL IR (PM) OJEE b3 & G EIFIREREE B O AR, JECEITIEAR 3 5 &
DIELIIHRED D 1) FFIRESTTICBIT 5 PM O L 2 505 7 4 —EWVHER M T- (DEP)
RF IR SHIZF T ) TIVORBRZENRH STV 5, KRR TIE. LPS %%
il O BSEEACERER 2 B9, DEP, /<7 ) TVIZH L CEEEE TV % H
WC, EOMEAERZRERT R, A bAoA YER LAV IS E OB TRl L 72,0
[FiE] ICRRMEME~ ™~ 2 (6wk) 120 2 KB WIS % 1) vehicle B, 2) LPS B, 3) Wi
YRR 4) GRS +LPS BFREE, (O L CERM L 72 BEEWEIL, DEP & BiEEHO 7 —
KR F /F 2—7 (single-wall cabon nanotube : SWCNT. multi-wall carbon nanotube :
MWCNT £8), 77 v 7 R8T, &5 24 WERIC, SESIMlapedm -t oMb, Mtk
., TN A M A VPR BEERNAR/ ST A —F — META M A CRESE M L7,
[#%3R] LPS #. DEP # & Itk L. DEP+LPS ff Hif CEH 22 i i Bk, Mk BE, Filifa
L, AHSFE 2 MR A R . KIEMEY A N A YR BN A OB Ao 72
—Jiv /=7 7O TIE, LPS S5 JAE J OV A & @ 1 O TUAHE 2 AR - ARSI, F
7oBERE U CHEBLY 2 A B SO UG K OV A [ S b B L. S S OBERSENIBE L ChL
FEPL VNSO TIYIMISEESI N, T2 R P TORGEEY 1 M A VL
NUDFREOHELZE LA L. 2o O iR TOEABEDOEDFGHE 2 H sz,
[#58] K& PM osghiid LPS IZB#Ed 2 Bt & 8 S ¢ 2 W REtEA"5H ) . DEP %
HHEDT /<7 ) TIHLPS I E. £72 CNT TIEZAUIBErE T 5 &5 KiE
PGB OB EREARE 2 B L #4814 b A 2 LoOv & OMHBEEDSRESD Bz,
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ireEE ERmRICI LT PMX-DHP EiE%Z{Tofc 2 iEHI

Ol &
REBHADEAD AR EIRG EFERE

[FEFI1] 78T, JE Mg 2 13POD IZMR AR S THRAAB L & bo AT
M PEAT 2% (interstitial pneumonia, IP) &MWL A7 0 A OV AFE bk L 72 H#
w BNG L 72 DIUIREE DSk 7 < 14POD 12 APACHE 115 4& SOFA4 5 TICU A= &
L7z FFBREMGEIRR % B L T— RIS NBEIREEIZE & 7205 E DIRRE DA L
22POD (Z&ETFE L N LI % Bt L 720 25POD IZAEYIRINT % i, 26POD 205 &tk
BEE LI L TR 2 A L7z, 27POD & 29POD |2 PMX-DHP #: % 47\ IE D
RIS N AR DU AR Do T2 F@TIZE 59 55P0D 1ZFETERE L 72,
[GEFI2) 71 B FIRMMFEMT 10POD A HEERLAARR & 42 ) &HBEICTIP L%
Wrl7zo A7 84 F2OVREREE G E L72ER T B L 725K EE OB 72 < 13POD
{2 APACHE T 125 & SOFA4 5 CTICU A= & L7z, KEWE L AT % BE LT
PMX-DHP i & = > F ¥4 27OV A% 1T 720 14POD (2 2[8] H  PMX-DHP #i:
ZMiAT L7282 A P/F H160—224 L BRFEALICE #2072 RHAS2HEBDATTA R
7OV AR BGG L. 17POD (SRS YIBIANT % MifT L AT & B L 720 L L2256,
ZOth. BERMECHEER %% 408 L N TIFREEO RS % A% Sz, 41POD (12
ICU % 3B L 725l & M AN KB & 7 ) 88POD IZFETREE L 720

[#E58E] BEAGCIRRAT 212 IP 2 G PF L 72 E O FRISA R TER2GHRE b 7, PMX-
DHP LRI R 2 &% ST E S b &0 TGS %,
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MR T YR VRERBROMICIFAR R

O/higg Ak
L - AT PIURR EREP

R I ¥ v B REEHEL WAEH & OB L 7zeE s b gL (= K b
?V%fﬁﬁ)bv:#&y®@MX)i1%MWH£D%%E@@%k\ﬁﬁMME‘
HRIEYE > 2 v 7 OFER 2 R GUZERR B S TRz, BITETIE, BN, 7V 7T OEA T
HHDILDS > T b, 51 jt*fc;t FDA AGEEUS % B L - “HEEHIEIC L A S
A E 2 OO HGABR DS HEA TR C b B o

PMX I, BEELENZR) IF Ty BOIY R 3o v EomeHAEE FIH L CEs
Sz R X VBREA T ATH LA, BRICHOERE EHI2, =0 FhF»
DA T (D WIIBREORR L L), it OERREREVER SN, AT 1 T—
§ R = OWREEL ~NVDEAT B T & D SITHRe KIENE - PUIEMT A b A >
TEEORT ., BEEIGER T ORT. 78 b= 2EERTORT . SHEEORE, %
EREEH OB R ETh 5,

PAMPs |ZA S 2 ARIBEIZ BT, & ) bIHIRIENE - ik Os i, BEorik
REATHEELRINVERLTH L LR SN TWD, PMX IGEIZ L > T, BEEREIC -
7o BERCUF R ER DS A Bk S, Bz IC B B S 7z sl lc 3w Cid. HLA-DR %
CDI6% D REIFE OB ZEALT 5 I EAME SN TV L, 72, WENHIED
regulatory T MIREOEIGASHA T2 2 & 3t S, EIIFIIREOUES 2 2 L AVRIE
SNTW5D,

My N b VERFINEEIL. ZHNRGEERMEE A L Tnh I LdVro TRz, &
NODFUBA T = X L OFEIADS, [EHREROME., B AEFORIIZEN L b O L HifFS
b,
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ST EE DEIIREE L& B ARNIE

O f Ik
SRR T 258

=

[1EC ] BHTEEIBIRTLOMEI TR L FEATIERAECIL 10 FER O LRIME R RIS
LB EENRENHOBME Y S, RAFAEASEE L GFRALUT COMES & 5T
DN = RIEDPEL b,

7194 SPECTRAL#O T F b ViFHE L ~NOVHIEZEE T EA LAV & il LR
WAL & OB & HaT L 720

[M&EHE] ENERERZ 726, BUESTHI. k1560, FHER 7195, HERmEE
B33, ALY F ARMIE 256, HRAEREENT R 34, B2, LS, P
687 LKIMEFATCARE L7z 4261, HBiE2561, LetE1761. FHEH71.3m. PCIL 2241,
CABGL4 B, F-&P-FM 56, s 56, KEIIRWEHE LB, BWEERRT »74 7T
TINAY F VNRHIZEA LAV ERIE L 72,

[#ER] AAMERSEEE TIE GFRIKT & EA LUV ERIZHITACHRE, RIS BT
HIIREIEAEBEORIAE0.25 £ 1 0.285 & < —gEtEo B HE, LRIME T ¢ Ak
L72BHEDOC AN T AT EA LoUIEHEREIT RS L) B0 03475577
KT T4 T TIFAYF VIRARIZEA LAVHKTE L7z,

[£R] = FFF2 VL TLRA A L CTIERT A8 b 000 % BARSRIEE Y B C TLR4/
MD-2 &3 5 MD-2 13 BaFIRIER & /54 LI R BRI L% R S 5,

IY F M2 U5 TLRA 2 HI L IL-6 A8, IL-612 & 5 T CRP 25l TA K S 41,
CRP. IL-6 3% M3 %,

B AERE L GFRIKT TEA LALVH ER, MEFRENTEE L 0 b .O0KImE TS
FHDEA LUVIETE,

RACB AR B E TR & A 7 F VIRINCHET 2 A 2757 { . GFR & T 5Bk
{UEHEDFRIN7Z &% 2 b7z,

MEREENT B & T SRR EEHETH D . BIIREELT EA LXVAEV,

EHBBIEHETAY F VL EA LRV ERT &8, A% F ¥ @ HIRGSERIHINEH 25HER]
LY ANA

[£&0H] A% F Y TEA LANVME T T %25, GFRAK T IR LA EAES %o
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W% REAORMES X ORI
REEIC LMY 5 ERRR, RBRARMERS (AT DRHEAZ] Lv))
DRBHABRELES LD LT 2.

HIHO BT H S OB A % 7 (AR B s & IR IS & 5 281 & ) £
HHE R 5

EHEEXONFEEERERL, REBEOERHM T 12 ARNT) b0 32,
| FOMFTOLESAE L2 L &id, BEEOEFHICLY ., Mo
HEMEEZT) 2OBBEEXZMETLLDET 2,

EHEERIT, R TOEKBEICH L, BHEREROEEHO L » JENICAEEE
A Z SR LRI R B %2\,

REBERFEEZPHT 2E (LT [HEE] L)) id, KOELITRUELS
DEME 2L, PORGEREERZE RPN ED 2 FTEDREEFEHFE LD
ZTOMOERHZIRNT 2 2 LR ETH S,

(1) ESETHH., 2Oo8BE2EMLTn5E T &,
(2) =Y FMFT USRI LEBL TWDH I &,

EHERXE, EEAREMEOSTBHE S 2 H 8 LAREERELZT ).

EHERRE, FEOMREZHFRICHE T L L L OII, TN TOHFREEIIHL
DFfERZ BWH L 21T UL R 5 72,

HERIL, WROFEOMERE 2T, REEOEMH T X TICERE R O P
RO RITIUIR 5 %\,

KR, BERXIIBWT, BEET ZRIET 2 2 L2 X ) EH oz T LR
ZBLZENTE D,

B2t NAREMERS
RAERIEE (T RHEA] L)) ik, B 1%L EER - BRAOY
FIZE 4% 0 A5 % TN 5.

A2\ DB AL, BRESRIBAZIRAT 5.

HER - BRROEMERIT, HMESICBWTELL., HEBBESOKBELEL D
DET D,

HMERZORFEIL, BHREEOBFEDSHE L, COoBFHEL > T,

[

HZEBEOEFIZOWTOMANL, BHERIIBVWTED S,

\r

B
S
il
sip
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OEHRZFHRIIRET 2,

HEIE, BIEOMEME DT> LERE ARSIV TERIET 2,

B4® HAEAILY N MRy - HRGEIZESIEHE

FEE THRLY K h*o > - BARENES REFE] BLO THATY F
LY - BRRIEES BEE] LT 5.

A, BRI FFEo 0 - HARIETES WU, A% 0% L, =
Y RERY Y - BRSRIEII I 50, RO ORI oW TERE L &
B0 LN RFIEELRIES T2 b0 LT 2,

REZ, BRZOCICAIE LD 25,

AEIE, ARZICBNC, BERI VG ENDEDLET 5. ZHEIAT
DFEFEZFEAE L, FLRESINTHENF e ZEERANDP L) T LOTRMER
THTIZHET 2 5D LT o

AEIZ, TREOFEFHIZE D, FHIE LTHETHEEZ SN D,

(1) [REFE] ONRELRDHE, RXFMEEDI0A 1 HE T T0 A TH
DAWMIEEDORBIENIEL LS 2L, [BHFE ] O ERLHEIE, FL <40
MAMCTHL I LEFEIET 5,

(2) THAZY FFFT Y - BRGIENIES REFEH] OXHII, = FhF >
HARENITEIZ B S 5 2B E OFMEROFFMIC L 5 b D LT 5. AWREES
B1%0OHE (M) 723K ARG (HE) 12X b ZEBEMIEELTIIISED
bo B, ZOHFEORMMRIILHEEDSHIIH (L&) L35, XEHHER
BAEEE T b LIEERARIIB O GEE L, R ERSOKR 2/ CilE S
b

(8) THAZY FhFT ¥ BRENES REFH | OBREZHKOZAROEI
3 BHEEILL6DET 5, EELZRIIHMER, TOELOLFMHFAN, B L
UHHE, BFEFHEAPLNTNUREBOT P S EB L7285 1% EOZRBE D4
U EIZ X o TR S Do 7272 LHERE S 7o se Balis & IR SR H BfRE &
LAHEITEZEZB IOV DLET S,

4) THARZY Fh* >y - BRGRENIES BHFE | SHIL, BHELOZHBEME
DA TOMFRIFERITS T L5HEIC L 2 D DL § 5, HBEHARI G RE L [ #
FE I AILEE L, IOHEEEO S 1EREEOE G TEL T 5 #EELREB L U#E



H), BEMFFEANCESINDD, BEZRHEEFELY v a v 2NE
WAL CEHMEdT 5,

F18%  ABIHMTLIFEHRIE, BAZY FMXI v - BRREMASFHRE T 2.

F19% AEOFE, EELR SIHET2HBIZNCED S

EHE & B
H20% BIARICBUIARBEOHIL. KOLBY) LT D,
k% " 45,000 7 4F
(72721 S8boptEds L OVRSBe AR 3 H05 H#EIG L 3,000 4 & ¥ %.)
Bz E 100,000 H 74

6T ERMEATHIAN 2T

214 ARATHANE, HIEXVCIHERS T, HEHREOBLEEOERIZ L > T
BEDHIELNTE S,

g7 oM A

225 ARPEABVFFICEERMAHARLY F 32 UIEEOKE Th o 72#IE, KhfT
HAIDKEAT HICAE NI AR L2 DL AR T,

(I
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