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Damage-associated molecular patterns as a new target for sepsis

Shuji Mori 2, Takao Toyomura
Y School of Pharmacy, Shujitsu University
2 Graduate School of Clinical Pharmacy, Shujitsu University
(Received 9 December 2013; accepted 23 December 2013)

Abstract: Sepsis is systemic inflammatory response syndrome (SIRS) induced by bacterial infection.
From prospective epidemiologic study of SIRS and related conditions, septic shock has been reported
to give the mortality rate of 46%. In progression of sepsis, damps (damage-associated molecular
patterns) molecules are suggested to play crucial pathophysiological roles. Particularly, high mobility
group box 1 (HMGB1) is highly conserved, ubiquitous protein present in the nuclei and cytoplasm of
nearly all cell types. In response to infection or injury, HMGBL1 is released passively from injured or
damaged cells or actively secreted from innate immune cells, then acts as a potent proinflammatory
cytokine and is involved in delayed endotoxin lethality and sepsis. The target therapy against HMGB1
by specific antibody provides remarkable protective effects in inflammatory disease models of
endotoxemia and sepsis. In this paper, we described the efficacy of HMGBL as a target for sepsis, and
discussed its therapeutic potentials.
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1 Sepsis/SIRS DX

L ABEERT L LTl &, 2RO 25— R el

IR BCRANEIE(L S, TRBRBIREASIHE T 2 72,

s AN AEC D, 77205, SIRS &ITAKT
HEARIZE o THE TH D133 O RIE i A3 168 5
W27 D x R RBIBICAKRIEZ L7126 LT
B LR 52 LN TE, £ OH CRUMAE I TRG:
IZE o THELESIRS EALERTBD.

IEDO T TS, ESESELMELIZb 0%
severe sepsis, > a v 7 ZfIEL7=H D% septic
shock & S\, ZTNZNODHIHRIE, EFHHFIEHN
5 SIRS 7%, sepsis 16%, severe sepsis 20% & H5/0
L, septic shock {23V TIL 46% & FEH I EAE
CRERTZEPPALMNIR->TEY, ZOMRIA
HITE A DB ITBARER IV THRD THER
MBS DO\ VR DR T 5 Y.

PCIILAE 0> ERE B o0 REEA T & BBLAYIZ 4R L
THRENCIERRZW L InFE A2 RET 52 &
X, BE KT D ERIER A FE T 5 T
THEER T E A TH L0, BURE A TRUMSER RE
ZIEMEICKBE LG D A A~ — I —I T FTE L7
WORBIRTH L. ZAVETIZ, BuffiE iz B3
D LF R b 178 FE O~ — I — iz o
TREMTbIT b OO, fili b BUiLE DR E %
FRICKRT 5 Z L IXTET, BB
ENTWD CGHES /378 (CRP) 7' 17
Ny b= E SO RIEPELR B & D XN R
THREWET D2ODOHEL LTEIARATSTH
B e STV D Y BRI, LA A R
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DR L LTHLS 226 HilEkE & CRP 2 b
TWDR, i & HITHEE~O BRI  FAFR
IMEIZE > TH EABEDOND Z &b, KR
DRI P EYLE % & OF L T b IEME 7299 RE Rk
ETOHILIFIATRETHD. £, MEEERE
HAERE SN D ETITEH 22 L, septic shock
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2R REIIR 2 T B ICIF AR F L E 26 Tw
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7R (R IR AR O Z8 k2 72 &) THRIR L
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72 82.7 i~ 5 240.4 B~ & KRR G R DR &
noZ L, BaREEOSHFRS 1.58 fHTH A T
WHZEHHBAL Y, BROENIRERE S - T
L C % R IE O BE BT x5t 3 2 i 1k 3D A3 Al
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JREEHRE Z L T LRV ORBRTH S,



Z ORRZIRO T, AR, BUILAE R O Z s N
ENOYTE A A
molecular patterns) & FRE 25— D5 FREDS,
HEERF & L TEHERK I zH-> TN D L
PRBA 6 2\ 728> T X 72 0 Damps (%, Toll K%
K> RAGE (Receptor for advanced glycation end
products) %t & 92 X% — Bz /IR
(Pattern recognition receptors) # #4252 & T
RIENSE & 2008 U, Ui e e o mREICFH 57
%. Damps [ZH—D /TS, ¥ 2 12”7 &
N ZIVE TITEEOWE N Damps 431 & LT
BEET 2 Z &ML MNER> TS, EBRkDE 2
T, AL E L CTH—OS TR Y T R e
L CTH—OZEREZRFL, 202 &Mk
TFNEIEHAL L, SRS OEM L (RIE
PEY A A CPEAEMR, TEVERRRPEA R, M
fape s R R BUTHE, Ml EtiER L) 2 b
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BIEORESRTIL, ¥ — Rz A%, Damps
S FAAFAET D 3l O ST ARRE I 2 O LU CIE M
bT 2, Wbpd~v LT U RZREEEZD
T, T2bb, Uy FEZHEED G
P, RO 151 Tide <, EESHEROBERIC
HbHENIBZEZFTHD. BIfETIL, Damps 531
DL, U ARZHE (LPS) Rl F#54H) DNA, CpG
DNA 7z & @ Pamps (Pathogen-associated molecular
patterns) 4yF-HEd S — Ui AR A AT S
ZEPHLMNIINTEY, BUEDFRIEER &
JRBMRAT 22 & 0 EMEZR b DIZ LT 5.

Damps 43 F#EDH T, HMGBL (high mobility
group box 1) [Z\ZEAY Damps & L@ T HRD.
HMGBL1 1%, ARREECHIIT IS U TR &
AERRS A~ S A, M s C /R — RS AR
D—D>Th 2 RAGE 72 EZRHT 501 A
VR L L TIRD BV, NF-k B IEME(LZIT L
THRIEH OS2 @ < . BlZ, BuiE o
ERIRBFZEIZ 3N T, JUiLSE O A AFEF] & 58 T E

NE—VRHARRE KRG Damps Pamps
Toll#RZE & TLR1 bacterial lipopeptide
TLR2 HSP60 lipoprotein
TLR3 dsRNA
TLR4 HSPs, HMGB1 LPS, uric acid
TLR5 flagellin
TRL6 diacyllipoprotein
TLR8 ssRNA
TLR9 CpG DNA
TLR10 unknown
TLR11 profilin like protein
RAGER &E1{k RAGE HMGB1, S100 LPS
NOD#RZ &K IPAF flagellin
Nalp1b anthrax
Nalp3 bacterial RNA, uric acid
Nod1, 2 peptideglycan
RIG- 1#Z B & MDA5 picornavirus
RIG-1 paramyxovirus
CEBLIF ZEH Dectin B —-glucan
Dectin2 a —mannnhan
Langerin HIV, M.leprae
Mincle SAP130 micobacteria
2 Damps 73F, Pamps 3*F & /X2 — U REZENE
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B % bel U 72 B S ik oo HMGBL iR 1
FETIEF CTH BB SRS 2 2 & Sl
ENTWA D HMGBL I, T TOAMIED
BN TRETS 215 73V BEENOK 55+
& 30kDa DI A R Z U NI ETHY, BN
&Ny By B ERIKENC DT T2 BRI RIS
BE4 5 Z LIZHK LT HMGBL L4 FHTHh
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fFENTRY, LI T 98% b O @\ O [E
Z9. HMGBL X~ 7 AT, W DD
KRR (R /&, JBE 720, IR
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fRZE > T TEHERRF+THDZ & bR
ENTWA . 1999 4|2 Tracey & DHFZE S )L—
7%, HMGB1 28 Ui iE & I tHBL L T < B3t
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ek S, BULAEET VB (LPS b~ 7 X)
WZBWTRIEMEY A 4> (IL-1X° TNF-«)
DI FRENRK E 2D L0 b CEE
FEDE— 7 SHBLL, W ORI 2 —H LT
WRWZ &, TNF-o KEEE TH LPS K512 &
STHEPERERIND Z LR EDMANS, HEk
DIRIEVEY A S A~ (IL-1 R° TNF-a) LSO
ARFNAR - 75 BULAE O B BAB B N TV 5 0 T
RV EEZ BTV, Tracey HIE, vV A~

7 a7y —UHlkkE LPS #Ili L, KiE& gt
BRI BT 5 HMGBL 23 Ui iE H8 B L o>
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LPS #ili#7%, IL-1 & TNF-« 13 2~6 BFH % e K AE
ELTHELT 2 0l2xt L, HMGBL (X E{KIEA £
U DM & —89 5 16~32 FEffklc v — 27 1o
T 52 &, HIZ HMGBL 124 D Bk o 512 &
< T, BULIEE 7 VB O AR N F N S
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P - RIEIIEILIER, IR PR R, TR
e, > 7V v TR e LR e R
#D i, 4 B TiE HMGB1 234 - Ml 5%
R AR N~ & i - rib s, ~7m 77—
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HCHARER (RIFEERE 1) & LTH<
Damps 771 DO—HThHdH I L BELSNDIZE
S TW5D. BN Dlas~ & it - 55 S iz
HMGBL i%, RAGE <° Toll R &K 72 & D32 —
Vil AR BB, ZOY 7 FIE MAP ¥
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FeE A K E N LT, NF-kB OiEFMbx b 7=
5L, flix DRIEIE (RIEMEY A N A L PEAE
WKL) #EETHZ LD (X4).
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PR E IR B D FIE - IR | S R A B & B
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[Early stage | Late stage |
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M3 FAIZE D T, Z DR BB RO MY
& &b ITH HMGBL HUAIZ K 21BN R & it
L7 2 ORFFEIZRB W T, Hix 72 R MER BT
T, BlZIEOME, IEEZE, BhREE(LZR &C,
T HMGBL1 RO 50 BIF 22 IR R A b 7o
LIz EBHLMIERTNS W BB 20
iz A R B (2o 7~ h—T A0
iV v~Fed), BitEORE, SrEMEE,
Mty = > 7 72 EOkkx IR B O RS 1 &
LT HMGBL OEEM/BESHL TG B9,
HMGB1 ZfER & L72IBRO TR E LT, Fripy
Pt HMGB1 Hifk % A2 71ED1Z A2 HMGBL
DN Kl A A > (ARy 7 ZEMEIND)
DOEEPRLIE SR L CTIREIREAET D 2 &
LGS TS ¥, £, HMGBL B E#
% HIE L72WFgE0 6, LPS THITK & 7= Sy il
2B HMGBL EREAFRLE LI55WE L LTE
NE VBT F A= aT U ERBRIC A S
TRV, A% OEKRIZHT 72 0S B 2SR T
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AR T, Damps 43, FFlZ HMGB1 % H.l T
PRIEC BT DIEFIE & L COBERICESE
WCTHRARTE, LALARR D, B TR
SEY = v 7 BIERF O T RIT 46% & ied T <,
— G RVEBIEOMHNINEEND L2 ATH
5. WIMEDOHIFEH AT 4 = —X L TO
HMGB1 72 & NI/ Z — VRS B IR D% R &
LRI LT, 2D DRI K D ARNE RIS
EEAE LR B AR E R R BB BRI 5
MmETpo TG, Fex R ERENFFEN 5 HMGBL
M &35 Damps 5 EEDNIIMIE DA 72 Al
A FTHLZ LT b RVWEETHY,
S%IE, THT I THBE ORI BT AIBKICED S
EWNAD N ZREET D LICE->T, ZThETIC
B & S U2 RPUASS Damps i tHFLEWE 72 &
O BRIR IS P % S8 2 72 4G 0 U ORIFSE O TG 56 72 4k
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