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(54) Title: PHARMACEUTICAL COMPOSITION COMPRISING DIKETOPIPERAZINE AS EFFECTIVE INGREDIENT FOR
TREATMENT OF SYSTEMIC INFLAMMATORY DISEASE
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(57) Abstract: The present invention relates to a pharmaceutical composition comprising diketopiperazine as an effective ingredient
for preventing or treating a systemic inflammatory disease and, more particularly, to a pharmaceutical composition comprising the
diketopiperazine represented by any one of chemical formulas 1 to 3 as an effective ingredient for prevention or treatment of a sys -
temic inflammatory disease. The method of the present invention inhibits the secretion of high mobility group box 1 (HMGB1) to
regulate pre-inflammatory signaling and to suppress vascular inflammatory responses, thus finding useful applications in preventing
and treating systemic inflammatory diseases.
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ok A AsHA = g8 1 A st 3 5 o= sty R FA]H = YA B H 27 (diketopiperazine) = 1 £ O &
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2 492 2016 349 1590 S99 WIS 53E9 A110-2016-0030680
I8 FAdeR FAsa, 7] BAM dA=

oFstzl A E I’&J Ao =2, EE} & 1]5}71]% gkl 1 A e 3% ol g
Uz ZAHE YHAEAHA SR (diketopiperazine) & FEAEOE X3t ANA
A3 (systemic inflammatory disease)®] X E-& &Fd ZAE #A3F Aolt},
(4173711

TS AT A g AU dF SR A A83A god
&4, 499 7o) &4 2 AME R g A, Ha AFZEHAE EFsta, F
SAE AN ALY Fa Yotk 3 HAF A2 &3] HIGB1E HEZF F7]

A oifEZ (late medicator)ZA] #Jstti(Wang et al., 2009; Yang et al.,
2004). weA AZ3 AEF g EH MGBLY =7 FOoW AlYEC] 7
g 7hsAdol dth(Karlsson et al., 2008).

olol XAl MUY EFY =7 24 WAELSE BEHOE e AL A

2 89E sk, 954 9F B2 fAF BRE AAE) A N2
A2 34 neTh MBLE AEZRD ofue} te 954 AN Y4
Aol e 7152 AT B2 BHolH,

HMGB1(high mobility group box 1)& H|3|=E & ‘?:Wl.”éi; ZdstE o
AE, £A4 AE D NKAEZ(natural killer cell)ZFE L3 PYAHAHH FEF43
o2 A ME(necrotic cel DEZHE F53 BEH|HE, FQ3 Fx74 43 2
Az AAL 2323 74 N & 75 (intracellular nuclear function)dt™, 28
a1 MXE 9 &4 (extracellular activity)€ 7FHth. HMGB1L QUAIWolA T4, &
Zd, 1%, "ol 3k FAAM & FEE EA3H, TAXY HAEE A9stA
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2&Ee AXoMe F2 3 Yo EA3}% S
zzlo] ZA3HAE AlE HtoF FnjEg. AXE YoXe A 22 2 G4
ZE ZAAs= DNA Agst, &49 AdAs &34 88 =Hse
As 2 A 283} (Gallucci and Matzinger, 2001).

HMGB1S 959 wiZl EZ=ZA, RAGE(receptor for advanced glycation end
products), TLR(toll like receptor)-2, TLR-4°] &< FgHo =z Asy, U
MEA tumor necrosis factor (INF), interleukin (IL)-6¢ ®¥|E Z7}st31,
nuclear factor (NF)-kB extracel lular regulated kinase (ERK) 13} 2¢] Q14ts}
£ JS7HAA, MGBlel| o3 fFukes fEeth(Bae, 2012; Hori et al., 1995;
Park et al., 2004). 3+ HNGB1S NF-kB 2992 DNA-ZF &A (DNA-binding
activity)S FEAIZoZAM ME HF FA(cell adhesion molecules, CAMs)<]
NF-xB 9&2 WAL QS (Agresti et al., 2003), WIAZAA VCAN-1,
ICAM-1 ¥ E-slection® & AX H& A9 LddE {E%)(Andersson et
al., 2000; Bae, 2012; Lotze and Tracey, 2005; Yang et al., 2006). o] gL

9] /\7‘(leukocyte recruitment )< B3ty €58 FVIAIT.
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AEA B A (anti-septic)E £23EQ 3= FAFNA, &Y Yo
B FE3td SHAYU F A 2R 7579 dE olAHOE FEHES HUVECH X
o4 HMGB1¢] TdE JAlste E&FHE YEtRv. AERvEIHYE wEste, 37t
2 gAEHHAZ (cyclo (L-Pro-D-Val), cyclo (L-Pro-L-Tyr), cyclo (L-Pro-D-
Lew)g B53tQx, olg} Zo] TEAUL xgsie FFEL WA 7F, F%) 7
2 g U]/‘ggi-rﬂ 5% 4 A (Cuong et al., 2015; Park and Strobel,
1994; Adamczeski et al., 1995). |

oz HAEAAZDNN T 22 FAASY 29 E5S XFS dgF AET
4 #Adol o L AAR, A HY] AE 9 k2o A HMGB1- =& CLP-
e HEA gl gk = ot HAEAHA (DY IFHEY a0 &
HA AR Fot.

e

l

e
e
o

(29 dAg 23]
[71e3 3A]

o
BN
()
o
2
=
=



WO 2017/160079 PCT/KR2017/002796

Az = I
, AEZHAE F5 Y

Ao A 25837}

O

2] &8k2 3% o= IUE FEA
Hie YAEH G (diketopiperazine) & FEZELE st HAiAFFH3
(systemic inflammatory disease)®] X E & °oFshZ _%E/ﬁ%-% A Fsh= Aot}
<gte4] 1>
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2 dgo] g 532 FAl
28 AAE A=z 9T str] s
YA E S #H 22 (diketopiperazine) ¥

<gstd 1>

d S A% (systemic inflammatory disease)?] X
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L 32 FAH+= YAEFW A (diketopiperazine)? SaHE o]E FHo =7 3}
= MAlY FAeE RS EFOR = AANEFZEF(systemic inflammatory
disease)?] A& WHL AF3c),

<32 1>

O

<3}sh2] 2>
o
CA\NH OH
N
)
<8}t 3>
o
.
: N\n)“?i/k
0
o3 wHe A A et

2 e 3tr] 354 1 WX 35k 3% o= sy R He dAESH
2z (diketopiperazine)< FEATOR ¥ 35}sl= AN E S5 A% (systemic
inflammatory disease)?] oy = X858 oFstz o}

<get4] 1>
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B agox  ‘YAEYH B2 (diketopiperazine) < F7|3g=E dF o
7 2. 5-UAEAHZA #LPolth, ol FHAIFTE e, H2 XKoo=
= X&) dE ASe s gAESH G n ek o5 AAAY uAEA
a-opr]Atoly} e =g gAY 2o EH ¥ & WM Fo
AU ol diHE(FEHE)E HEad dA AZET. E3] SEAl E ZE
¥ 2= JAEAHZRASEHE A9 o] BFE FEdzHE @+ Aol HA &
o g9ide FE& A Fo 53] n2A JMeREE W, =2 SYAEFNA 180
T 2oz 7Mdstd o 71A fgAEIH o] AHdd.

l

B dgo|es ATENA G AAES WHEENA Bacillus £ HCO01
2 Picicoccus % 12L081 wrH|EolE FE3IT. FET dtegolE Zh wjUgd
g, WY AE F7EME FE2 FH 23U H. FHES VCE E¥3o I
at4] 1 R 3ty 39 fAESH AL EE533AT.



WO 2017/160079 ‘ PCT/KR2017/002796

2 wygzse gRRPAEdA 37 dAEsHo]  HIGBl(High
mobility group box 1)¢ &H] JAER oz HAIFAH Al2LH
(proinflammatory signaling)g A3 T= AMES Aoz wH3GoH, AA=Z
- ANGESEE 5E EddA dAEIH R dW B ASaFH7 dvs AR

ol B wol WAA ANdd 2 Jeht g,

B o] AAldoA dAWFHMES HUVEC AIEE o] &3t in vitro 7ol
A AR HHSY 7l5S Frteidt. EHdFM I LPSE A2t HMGB1¢]
2HE FE¢ H A dAEIAARES 747 ﬂﬂﬂ A3, 3712 dAESH
Qo] LPSel <& Wi/l HIGB1S] ¥ulE AAstgith. =& HMGBLS] 8§49 TLR2,
TLR4, RAGES] 2@L JAEo0, MBI 23 AT AR AAsHAT.
=3 dAEFH R o] HMGBlo misRE I A EdA —‘.‘§ 9] o]lF& Ak,
VCAM-1, ICAM-1, E-selection®] @&Z JAIste, HMGB1Y A= g AZE A
Atk At dAEAHSNE €548 Al2d A< nuclear factor-kB(NF-x
B), extracellular regulated kinases 1/2(ERK1/2)9] &/s} 2 tumor necrosis
factor-a (TNF-a ), interleukin-6(IL-6)9] A AA|8%t}.

X719 Ze FTE in vivo AolA BQIE7] 13Fe], CLP(cecal ligation
and puncture)E AAI3te] HAANEFAS vl S Az H dAESFH R
9] gL G, 1 A7 YAEFH o] (P T 93 HNGB1S &4],
‘1‘%?91 o]z & JA, AEES Folv, #H &4E At AT A5aH
£ YEAH.

2719} Zko] in vitro 2 in vivo A¥L Esld, 371 tAETH R
HMGB19] #u]E A A3ta, HMGB1ol &8l wil=+= ] z
TAE%S AmdE At U

B oalgo] ‘AAGZ=Z3Z(systemic inflammatory disease) & GZo 293
Sutg) e wgdoln} Wil WS E WMIF FUlE 5L F9ElE AAF dFus
olt}, ol P ol FA AFY, I, 94, F& oz LAY £ Y=

|

RHoZ Aoy "MW (adult onset Still’ s disease, AOSD), H|AEH
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disease), IAENX W (Crohn’ s disease), HAd EWAAAYE (Juvenile idiopathic
arthritis), AAA Fulelx d3l 7L Ixgd == AA g39 5& X

g, olo] AFdE= AL oty

H}%}X—}S}ﬂ]_ HMGB1(High mobility group box 1)o] &3] wi/iE+= 54 =
d F Qa, 2 FFHIVF 5E3I) ATEHZR oy & 5o, ANEFNHEFTTT

(Systemic inflammatory response syndrome, SIRS), #HEZ(sepsis), HIA &3
(septic shock), B4 #H<E4(Acute lung injury), B4 A & (Acute kidney
injury), ot A7) 715HF A SFF(Multiple organ dysfunction syndrome) =
o|FoH ToA HAEHE AL EHFLE .

A7) ‘ANDAZE-EE=FF(Systemic inflammatory response syndrome, SIRS)
2 Y4 55 443 &4 s dAYA FFv3oE, ACCP/SCCMe] A 94
mal 24A17F ojel] th&Y =d F 278 o] S I dd F U

T 36C(96.8°F) wgt

P
_ti

el
23, e 39S AT Y (Pee) 32 mmHg
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2 Fgelr ‘AP F(sepsis)' S APl o3t ANIFTNETIFTLE, A

=
By, ATET, BT BIYLT, GARULT, 443 Fol HEd ¢ 9

response) ] ZAIo|t}, o]gg H|AFALAHQA HEFH

3tA Bt ddFo QAMEE g g4

A A S-S (pro-inflammatory response)o] #FA3= T3 €5 wWHNEAES &
1

Blgich. QA AlgolA =L AAE Woldly] g 2FH 5 ¥rLow

A AHO A cytokined] wH|$} WEFO FYI= AT FUSE EZE
S AAT FE2 HAFsA oldth. ey el W FHAY AW AW
ol A3l FiE RPNz st HPFo] TAYSA Ha, old wWE dF

5]
WAEZAES =3 BHZ v A7|FAE 2 & A,
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A #H <&M (Acute lung injury) &
acute respiratory distress syndrome, ARDS)ZIE B, A% 9ol o=
Zl

Jde) FHoR NFH 3 RFoT IR

. o)k BE 99 AR x2" F RE of e, o
Fg oz Qld wART. 1 B 4AL WEE, A g4oln, MFolt
NA &l o8 "Aoz " Eo] WEHo], ool o] =@ oA

E glgol  ‘FA Al &AH(Acute kidney injury)’ € FA AlE-A(acute

renal failure, ARF)ol8tn® EIm, AF 750 FAAA Fdo AXH FZA3s}
A ARE e 2L Bt G 7% Aste) AR AR o] A wHBo] =4
Ho] "o ylo] mA2VZFo] Yolutm, A D AsD FHo| o4kl A7Th. K
oz AW AA/E AR st AFoE s W] BEF AL(E
d, 7E, A4, A, AR Z), A% AA o (NF AW o, mAY,

T4 AA G, 889 ), 85 2 WF o] (AEAD vidT, ¥ )0l 3
]

Bg A9, nEY, B9, ARE, 4%y, 8%, ITE,

B dyge  ‘guy Ay J|sEA ST (Multiple organ dysfunction

syndrome, MODS)’ & thiti] A7)|E-AH(multiple organ failure, MOF)olElaix EE
Z

Ax, #, T, A% 59 s 27 ol T EE dFHoE s

HE 2o AR &%l STHoR oYX W AAHEe] Wy w4

27) FAANBEAAME AFLE 60-70%, 370 7] FAoME 80-90%2tm k. Fr])E

A F7h gwolgd wet AMREL Asstedl, FAAVFE SIS Vutle
A

)
ZeZold To] WE en dotoxemia’t LT AL sta Yok ThEd 7] 2R
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2w ge oy z4Ee JARYARNL dFos FRsAL o
gHoz S4HE BAS 7 AR WUz Add 2 5 gon, RYA EE
g8 ol Astye

=, vtadlg ZEolEoE, ZHoIEA & EFE 4 U, okzE, |
AA et BAFFALLE AHRHE Y7 9 E X

@, HAT Folg BAE B, AT 2, 49gF, #4 2Fes ¢
S 2T F doH, AHFgA R BEA 2
JAZE oIFATAUEE, ofFAUEF &
. Hgg REAZE M2dI3E FEFHo=, WE-EE I =3
Z2Rekgo] . B Uy A 2AHELS 7] ARE ol &84, 5&
A, ZuA, FuA, FA, d9A 5& FUIE 2EE 5 Ud. 3 5 ogshy
o2 FEHE A 2 AAT 29 £ 71AHS U= RS

T} (Remington's Pharmaceutical Sciences, 19th ed., Mack Publishing Company,
Easton, PA, 1995).
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EE HAT FAE AAR AR & 5 UG
AT T8 AAY Afol B I 2422 2, A", AA, ¥4

g ol g5t APsE 4+ Yok dE 29, A7
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o 2 27 AR 5L EFSE AR
F, ABE= WY 4822, EF A22AMUASEe= 2 FHosEAZEY
AUAEEE SE TPIE SRR, AAY, FANIAGAE 9 we
AAZ 3D 5 Ao =9, 9o we Auzg BHudNBIE, @9, @
08 EC UEE @AMlE 5& BddE AT 4 A%, ok, & ege
obsbd zAEL FSUA, ¢BA, w8, B2, 434 2 BRA 58 Fl=
I9F 5 9o

T

1787 Fo& AA A= FAA, IZA, 2AHAA, 4&dA, A
A, BEA, AA, doi2ZF 2 vF FAAY FHE FFAN FAE BHo
AFsgd F Atk olF AP EE A o Yutdog FAH AHHAQA &
& (Remington's Pharmaceutical Science, 19th ed., Mack Publishing Company,
Easton, PA,1995)¢] 7]Aj=o} it}.

el =9 FEFL dd FAF(single dose)2F A}l A
EdE £ 9o, FE EdZ(qnultiple dose) o A77F BEAHE B2E X8
W (fractionated treatment protocol)el <18 Z=ol= < Q). 2 o] okalz
ZHEL A9 Ao wet fFEAEY IFFL T 5 ok, uEAsA 2
e A A vidAd dA §F2 1973 &4 AT lkg T oF 0.01ug
WA 10,000mg, 7Hg BFEASALE 0.1ug WA 500mgd 4 Aok, vt A7) okst
A ZAAE §F2 AAS WY, F9 BE 9 XNE SFBY ol #AY o

2 um =

X,

oft

it

B e AAES A3 (systemic 1nf1ammatory disease)9] X&5E& AAEZE
Azst7] A% 37] &2 1 WA 38t 3F ol IR EAIHE HAEAHAG
Z(diketopiperazine) 9] €%& A&},

<z}t 1>
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] 83k 3F o= R FAEHE YAEHY
2} A (diketopiperazine)S FEAEOE EFL o)lE FHo7
gt Al Fostes RS 5ALE ste A29F5ZE P (systemic inflammatory
disease)®] A7 Y& ATt
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T 12 37FA Yy AESH R (diketopiperazine)e 2at218 el Aot}
(A: > (Val)o] ?J%‘l‘ﬂ s}sta]l | B: E]2AI(Tyr)o] Ajtd 2¥ 3tska, ¢ F

Al (Leu)ol 23" 3% 3sh).

T 25 371A D]ﬂ]Eﬂfﬂ]ﬂ'%‘l(diketopiperazine)ol HMGBl-‘ﬂ o) 9} HMGBL1 &=
£A9 @dof v X= JFE el Ao Z, HUVEC AlEo| LPS(100 ng/mL)E 16A4]
B AFF T, A HAERNe 472e A8 SER AYSRL o
HNGB19) W% ELISA #Ho= =43 A(A), (LPE £3% F7 (57BL/6 ubg
2(n=5)°ll CLPERE 1241t Fo 3744 AEFA AN S 2zt FMFAbsta, (LP
ZRE 2447 Fol ¥4 & MGBL level S ELISAZ =43 A(B), Confluent
HUVEC AlEol HMGBL(1pg/nl)S 1641%F Jelstxm, 1¥ tAEdede 6A7F &
¢t A3t wl, TLR-2(white bar), TLR-4(gray bar), RAGE(black bar) & <]
A& S cell-based ELISAZ FAT A(C), MIT assay WHOZ MX AEA(cell
viability)el i@ 37kA HAEAH Y FFS 5435t 539 FHFH AF
mean =+ SEMe =2 el Ao|YH(LPS: lipopolysaccharide, #p<0.05versus LPS
alone(A), CLP alone(B), or HMGB1 alone(C)).

£ 32 HUVEC MEE LPS(A, 100 ng/mL, 4 h) =X HMGBL(B,1 ug/mL, 16 h)
o8 AFA F, 779 FEE I7HA HAEFH (S ZZ 6A12 A RS
©, HVEC ©U5& 72X & Evans blue-2¥H 279 §2AE 2B o3
wUHgste AEe) T3P Frhe Ao, MGBLHE EAl, 2 pg/mouse, i.v.)
T+ CLP(CE A, CLP %= 24h)i up--22o] E#FH(vascular permeability)E
453 3 JAEYHIARN S %']'04 B2 A& A (peritoneal washes)ol] X 3t&
Evans blue @59 ¢4& SAstd FAHE Hrbstes 2R o9 anE A
ZAI(C, expressed as pg/mouse, n = 5)& YEH Aoty I, HUVEC MEES
HMGB1(1 pg/mL, 16 h)eZ A3 7|1 A2 t& Fxo fgAESHIANE 64137
Aggh F, HMGBLl <= w7 €l phospho-p38 Z@d] tig 3712 YAET H 2zl
FgS ELISAZR SAHS EJ}(D)E UeELH Aolth, EE glass coverslip oA uj
F& HUVEC ¥ ©U3F& HGB1(1pg/mL) 22 1A ZHEF A3k 6A17F <t Zhzh
104 dAESAN RS 6A0EY A &, FFEAE Factin® 2 FFI UG
&g yeld Ao, FAEE AlEAo]9l E(intercellular gap)S YeERATHP:
PBS vehicle control, Comp: diketopiperazine, LPS: lipopolysaccharide, ZA3}=

F

r
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5319 =32 A¥ mean + SEMOEA] JERY, H/CE CLP & HMGB1 X3 & 9
ujstE ZAOo= 'CLP/HMGBI'# 2 9u]). #p < 0.05 versus LPS alone(A) or
HMGB1 alone(B, C, D).

T 4% HUVEC MEE HMGB1(1 pg/mL)22 16A17HEeH A=Fsta tYdd 5%
2 37 dAEFH SIS 6A12F F A F, HMGB1-vi7H VCAM-1, ICAN-1 #
E-selectin® ¥d AEE vebd ZA(A), HUVEC monolayero] w3t QIzF TFT9
RAFeE 2HZ @)Y olvX(C)2 Yeld A, HUVEC monolayerE & QU %
79 o]F(migration)e ®A4% ZAFAE Yed A(DoltH(P: PBS vehicle
control, Comp: diketopiperazine, 23 539 SHH AHE2 mean = SEMO.ZA
vhebd, #p < 0.05 versus HMGB1). WE®, C57BL/6 4% Bh-$F HNGBI(HZ A,
2vg per mouse, i.v.) EE CLP-F&(CE EA], (P & & 24h)E AZ3t1
lysozyme(0.57-5.72 ug per mouse, i.v.)= FTY3tH, A7 MMGB1 T+ CLPo| 93]
siAE WETe Bugozel o34e RAET ARE)E Y RolTH/CE
CLP = HMGBL A& <jvlst= Ao= 'CLP/HMGBL' 3} & 2Jv] .P: PBS vehicle
control, Compi diketopiperazine, AI}E 5319 =YX AH mean £ SEMO Z A
e *xp < 0.05 versus CLP/HMGB1).

£ 5% HUVEC MEE HMGBL(1 pg/mL)S2 164] DEL A GFP FE

2 37k AR HHIE 6217 B A F, HMGB1-wi/ TNF-a B4 AEE
4% A7(A), IMGB1-W7 IL-6 A A=E AT 23(B), HMGBL-Ti7} NF-xB
pb5e A3 AZRE EAT A7(C) 2L HMGBL-vi7l ERK1/29] 43 AEE B
<l

3 A5(D)E e Ao]t}(P: PBS vehicle control, Comp: diketopiperazine,
e 539 594 A¥ mean + SEMOZA] YERW, #p < 0.05 versus HMGBL).

T 62 T C57BL/6 "H-2E(n=20)°] CLP ¥ 12A17bA 2 50A1+A e 37}
A dAEAHA SRS 2zt TSI, (LP § 13241714 6AI12vth A8 55
o HEL BUHYF 235 vehd Aoz, AsA &2 (LP nice(@F FHA])
2 sham-operated mice(OZ FADEAN= AH#e 2AE5FE F9359 ) .Kaplan-
Meier survival analysis WO =Z CLPTo] thv]3(versus) HA WEEL Y=
M= 14'15}‘?119}’\q'(Comp2 diketopiperazine, [(J: CLP & 12X]7F & 50X 7kA]o] 3,93

4 19 OAESHGN FAF, B P F 12412 2 50/ 5.214 19 A
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ENEad Fod. A CLP T 1247 2 504 7ks40] 4.204 3 U AES AR
FoqT). EE P F 96N MA0] ASANA BBE Az zAgelsty £z
o] (Histopathological score)E& YWelWl T Z(B)9} CLP & 96| ZHA]oll <QFEFALA]A
TE5% B FALS HE stainingdtd @R A (200x) 0.2 #ES AR(CO)S YeEd A
ojt}y. oluix= Al He SYAH AES dglxI,

(2o 248 9% Fe)
o5 B wEe 443 4He
o, 87 ANdE B 9me dqAss 29 B, 8 29 Wgol 8] A
Aol #HFE AL o,
<A
1. Al

gt 2]o} lipopolysaccharide(LPS; serotype: 0111:B4, L5293), Evans blue
BE, HPLC &7 &4, A== vlo]&3(crystal violet) ¥ R FAA(H YL
2 ¢ @ 2EHEDLo]A)E Signa(St. Louis, MO)ZFE FstaAch. Az A=
3 HMGB1<S Abnova(Taipei City, Taiwan)ZRE T3tg1oH, FBS(Fetal bovine
- serum) % Vybrant DiD+ Invitrogen(Carlsbad, CA)SZ¥E FYsdct. & %
ERE A 77184 Ale-EMeOH), ol olAlElo]E(EtOA), n-FA4H(n-hezne)
4t 318H(Duksan Chemical, Korea)ollA F43tth. w5 A ZvlE 183 (Thin
layer chromatography)= A@7ldA=Z ZYH Zdo]E(Kieselgel 60F254, Germany)
2 A9, Ay ZY aZZvlEJIT = Kiegelgel 60(Art. No. 9385)=
ALY, UV &2HAE2 9 HR-FABMS+= Alvls UV-1800(Shimadzu, Japan) 2 JMS
700(JEQOL, Japan)E ZFZ} ALR3}9 9™, NMR(nuclear magnetic resonance) 2% E
de WYHE EFAA eHlEZHv| DA S (tetramethylsilane, TMS)ZE Bruker Avance
Digital 500 NMR spectrometer(Karlsruhe, Germany)& o] &3tol SA33Th. THSO]
ik stet Wst= ppm(parts per million) 2 FAIHGITE. MPLC(Medium pressure
liquid chromatography)= Water 510 ¥ (Waters, USA)$ <2¥ Prep UV-
10V(Yamazen, Japan)E AAIsIRTH. BE £ul= Z4stol 40To]sloA] &2A1A
=y :

2. YAENAHAY Y=
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AFzols £3% JHAEF W T2 (marine sponge)A F F9 uvteg
o}, HC001 % 12L081& FE3to] TASIAH. F F& 77 T4 23 HC0012
Bacillus &0]l™, 12L081L Picicoccus £ A& 1519},

Bacillus & HC001 R Picicoccus < 12L081 wrH|g]o}E 7¢ E<F 150rpm,
25C 9 =@ OoZ SYP SW Wi 35LollA Zhzt wjekdt i, zH %k Wl E EtOA 35L%
T W SFATE. Bacillus % HCO01 R Picicoccus & 1200819 F&
o AZsFP . HC0019) FEE(1.9g2)2 step-gradient elution ¥

sttt "AEI AN 1(2.5ng) 3 HAEAHAZ 2(1.6mg) S
71 $38ted, &£8E  E(CHLl;:MeOH=10:12 &, 195.5mg)E  o|H] RP-

&

4
ol

HPLC(Phenomenex Luna 10p C18(2) 100, 250 < 21.20 mm, 10 pm, 6 mL/min, 20%
CHCNinH0) & HAIskAT. 1200819 FE8(2.7g)2 VICE £3363la, HAET

Z2 3(6.6mg) S S=317] 95t Hﬁ% D(CH,Cl;:MeQH=20:12 ZZ, 539.1mg)E

o8] RP-HPLC(Phenomenex Luna 10p C18(2) 100A, 250 X 21.20 mm, 10 pm, 6
mL/min, 17% CHsCNinH,0)E A}L3te] F7F2 AASATt. APESH (Fdhila et al.,

2003; Jayatilake et al., 1996; Stierle et al., 1983)¢] 7|Al=o] Q= 23 g
ole]9 uvlme)] 93 YAENH A 1L cyclo(1-Pro-d-Val), DAEHH R 2=
~cyelo(1-Pro-1-Tyr), HAEHH A 32 cyclo(1-Pro-d-Lew) 2 <213} t},

3. 48FE % AS

B5AZN 27gd 6 UlA 753 C57BL/6 FFH vRE-2ES Orient Bio
Co.(Sungnam, KyungKiDo, Republic of Korea)EZHE FTU3F 1, 12d9 AHS73+
(acclimatization period) Fo £ ATl o]&3qt. AHITEE
polycarbonate cage @ 57Fg]4, 20-25C9 2%, 40%-45%2] &% 2L 1241 7]
o] v/l &3 A AMFHAT. A7) FE7 B, AdSEES vt 4
¥ #2 AlS(rodent pellet diet) ® =& ARFHol(ad libitum)stRT. BE &
B A3 = Institutional Animal Care and Use Committee of Kyungpook
National University ¢ < 3tol] &= A H(IRB approval number, KNU2012-13).

4. CLP(Cecal ligation and puncture)
AZbg dadE5S §8Ely] Y9ete, F£A v AES small rodent gas
e

anesthesia machine(RC2, Vetequip, Pleasanton, CA) Esld FUAHA 2%
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isof lurane(Forane, JW Pharmaceutical, South Korea)o] Xg®H AtAZ mHEHY
3, HZdE breathing chamberol A v}3 sl 2 Fojl= facemaskE AM&3sto 4
FAATT AQ2EA TFE F UEF Y. (P-7E IAETEE Ed2
Bac JS et al., 20149 @FolA EAME vt o] $AHAT. LA, 2]
A% A7/ (midline incision)E& FFste] HF 2 AHT £2FE& =EANZT. 1 F
B3 EERE(cecal tip)CEZFE 5.0mm HojW FEE 3.0-HIEEFA(silk
suture) 2 ©@@3] Fi, 2 £FY FHESTES LSty Asto 22-Alo)A 9wt
=2 9o 7L YoRittirsch et al., 2009). 2 ¥, 47 79 RA=HE
HAES &7 et BFL REPA AWAL(squeezed), 7] BFE o
Al But7}(peritoneal cavity)2Z EAAIFG. wpxwto 2 & R (laparotomy
site)Z 4.0-silk® B &34 t}h. sham control w9 AFFELS WHS =EFAZ
F B33 e FHE e 33 glo] BEASE EAXNZH. A7 48 ZREFS
A8 A the Animal Care Committee at Kyungpook National University(IRB No.
KNU 2012-13)°ll 23] =<l 23kt

5. MX 9|

o17F B1Z A WA X (Primary human umbilical vein endothelial cells,
HUVECs)+& Cambrex Bioscience(Charles City, IA)ZHE 5333, oA HTol -
HALE ®kel Zo]l FAXAIZATH(Bae et al., 2014; Ku and Bae, 2014; Ku et al.,
2015a; Ku et al., 2015b; Ku et al., 2015c; Lee et al., 2015a; Lee et al.,
2015b; Yoon et al., 2015). Z&F&tA|, AXEE A7FHEZA|(Cambrex Bio Science)”}
2339 EBM-2(endothelial basal medium), 37C % 5% CO.0lA ESFAFEZE 8]SsHS

t}. HUVEC AEE Lee W et al., 2013 AFolA HALE uke} Zo] 3-5414
(passage) ®l¥3ta AFESRATE. A7 5T (neutrophil)= A E el A4s A4
A2 5E AWHA A (venipuncture)dl 3l +5E 15 nLd AE2HEH E2HJL,
Hofbauer R et al., 19989 <dFolAl HAME uie} o] A=,

6. ELISA(enzyme-li-nked immunosorbent assay)

AZulF oA T vk B X3FHO AT HMGBLIY TEF XALSH]
9)ste], Lee W et al., 20128] AFolA HAE whsh 2ol AAA ELIAS 535
gtk FAHOZ in vitro ABelA HUVEC ©dZ(HUVEC monolayer)<E LPS(100
ng/mL) 2 16A1ZF B¢t APHRLH, 2 F 0 WA 10uM 37Hx] dAEAH 3]
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o Z 6AIZFESF AHIHJTD. T o, IMGB1Y FEE ZAMEHY] Yste] AEul
g AT, ELISAE 337l 3td, 96-well flat plastic microtiter
plates(Corning Inc., Corning, NY)E HMGB1I ©¥&3y &7 4ToA 2uwr}al
(overnight)3dted =F"®3Fow oo 0.02% sodium azideZ} ETTF 20 mM
carbonate-bicarbonate buffer(pH 9.6)& A}&3FAtd. A7) plateE 0.05% Tween
2001 £3HE PBS §U(PBS-DO2 38 AHF H, 4CoA BAFUAG. 47 $7
"3 AEegAe FZAPZ(Lyophilization)AlZl ¥, ©o]E  anti-HMGBI
ant ibody(PBS-Toll 1:10002 3]A1%, Abnova, Taipei City, Taiwan)$¢t 37 96-well
round plastic microtiter plateol#] 37 T, 90 &< AbA-ul%(pre-incubate)d}t
P, ol 47 MeBlez A" FHCIEM & F, 308 T A2 Y
AT, o &, A7l EYolEE PBS-T €902 33 AF3tal, peroxidase-
conjugated anti-rabbit IgG antibody(PBS-Tol| 1:2000% 3|43, GE Healthcare
Life Science, Pittsburgh)$} g7 A2olA 90& F<¢ wiFstior, ™Al PBS-T
fgMoz 33 MHEFL, 200149 71ALMA(100 pg/mL o-phenylenediamine =
0.003% H02)& H7bste] gAelr F2o=2 607 T wlF3tict. ¥hg-2 8N HS0,

Z 50 Hstd F3303, 490mol A FFEE SAHSA .

HUVEC M EolA VCAM-1, ICAM-1 2 E-selectin® £ CANES HEE XA}
3}7] %s}oﬁl, Che et al., 2002 % Kim et al.,'.20129] AFoA 71 vie) Zo]
WAL ELISA(whole cell ELISA) @]l H&EUch. zhekaldAl, HUVEC MEe] &%
" @3 (confluent monolayer)o] HMGB1(1 ug/mL)-& 16A]ZH(VCAM-1 E ICAM-1°] tH
& dF) =& 22412 (E-selectino] g A&) 5 Agsta, 2 F 0 WA 10u
M) 3717 dAERH SRS 72 6X2F T A &, @A E AASL PBSE
/‘1]21?;51} %} 1% paraformaldehyde(50u0) 2 Ao 158%0 mAA AT, 33 A
%, mouse anti-human monoclonal antibody(VCAM-1, ICAM-1 ¥ E-selectin ZtZ}el
-3 FAE 2u], PBS-To| 1:502.2 3]A % Temecula, CA)E 100X H7}shaL,
37°C, 5% C0, 2ANM 1AL sttt 47 MgE ALSS Axd &,

peroxidase-conjugated anti-mouse IgG antibody(Sigma)E 1:20000.2 3]4A]H
10048  1XNZERF T AHPsiglen, 33 AMAZ & o-phenylenediamine
substrate(Sigma)& o] &3t A7k ule} Zo] AYL AJFALY. v Bao
190molH FHEE SHS0H, 3502 AU

4719 zgo A¥FAo] TLR2, TLR4 E RAGESH -2 HMGBL &9 AEE
H O TdS EYEHEY] 3] o]&FUon], o]y Santa Cruz Biotechnology
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Inc. (Santa Cruz, CA)ZHE 53 47 dAeE 554 (22 A-9, H-80 2 A-
S¢ Mg |

AAikskE p38 MAPK, nuclear factor(NF)-kB, TNF-a, ERK 1/2, IL-13 ¥
IL-69) HEE ZAIel7] Yote], A4 ELISA kitE AxALe ZREZ o A}
&3k IL-6, AA(total) E J4kstE ERK 1/2, TNF-a & ZAlMSHE tlE RED
Systems(Minneapolis, MN)ZFE] 43 ELISA kitE AFB-33L, HAA(total)
AirstE  p38, HA(total) B AxstE pb5 NF-kBE ZASedE  Cell
Signaling Technology(Danvers, MA, Catalog NO. #7170, #7252)2%€] T
ELISA kit& AH83}3Ith. ELISA plate reader(Tecan, Austria GmbH, Austria)& ©]
&8t & S8

7. AXE AE A o](Cell viability assay)

AE ALY AZZA MIT assay FHES oLt AEZELS %-well
Dlatesoﬂfﬂ 5 % 10 cells/well o YEZ H) = Aot 24’\]7} o, MEXES Al
Bl (fresh medium)E A H3Fg o9, 3714 fAEFHZGA 1 WA 3& 24z HE
SHATH. 48217+ ik Foll, MEES AlHska 10042 MIT(1 mg/mL)E 3 7}sto
AN ZE wjFstgleh. e 2 dimethyl sulfoxide(DMSO) 150uE #H7bshil, AA
¥ formazan salt®] %< microplate reader(Tecan Austria GmbH, Austria)® A&
3Fe] 540 nmol| A OD(optical density)E 333, |

8. in vitro T34 ol A o] (Permeability assay)

WY AMEo] T34 (Endothelial cell permeability)< Qureshi et al., 2008
of 7]€¥ two-compartment chamber modelS ©]&3ld V]FFH AEX TS
(functional cell monolayer)< 7}2X|2 Evans blue-Z2gd 4879 HF&&
¥ % A (spectrophotometric measurement)dt= W) o3 Ao, 7HEFS)
A, HUVEC /H]E%—% 3um pore size, 12mm 2732} transwell o] 5 X104/We11 28
FHAL, 3¢ ¢ wWIFHUD. olFHA WA HUWVEC €F T3 (Confluent
monolayers of HUVEC)®ol HMGB1(lpg/mL, 16h)& A& 3dti, 71 & 3712 oA EYH
2 6215 A

9. HAFFIA
10% FBSE ¥ gsle= AR (complete media)ol A 0.05% Poly-L-Lysine .2
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ZYH glass cover slip Yol HUVEC MEEL & (confluence) AEf7}A] v &3}
of | 48A17HEQ HAIBIA T, AEZES IMGBL(1pg/mL)oE 1A HE A=A+,
6A] &<t }] AEF AR S A e HAYAH. AXE
o MEEL 4% formaldehyde& M (in PBS, v/v)o 2 AL A 15%
0.05% Triton X-100 &< (in PBS)S 15% A 2|sle F33}(permeabilize) A7 F,
A7) B335 M 3E blocking buffer(5% BSA in PBS)E 4ToA ¥ y9l =8}
o] EZ7(blocking)dtitk. = %, MEZEL fluorescein phalloidin(F 432;
Molecular Probes, Invitrogen)2® A HE F-actin® &7 4ToA S wLbel wiek
stoitk. A& 4,6-diamidino-2-phenylindole dihydrochloride(DAPI)= tjn] < A&}
3L, 630x magnificationoll*l confocal microscopy(TCS-Sp5, Leica microsystem,
Germany) 2 X)z}3}st T}, (Fuseler et al., 20069 7]A¥ H}?‘f 23] pb5 & Ao
o] A#g Aitstt.

10. In vitro ©1%A ol Alo](migration assay)
ME o]lFA dAol= 8um pore size filter% X33l= 6.5mm3 A Y
transwell plateolA] 8= At}t. HUVEC AlE(6 X 10 %% 3d =9l vuEte, g5
3 JIAME ddFS F539T. 37 Ax @35S HGB1(1pg/mL) o2 16A17F A

3l 7 yAEIAHZHAS 6A1FE¢ Ad F, transwell plated] BH
(upper compartment)ol] Q17+ EFTE H7stgth. I & A7) Transwell plate =
37C, 5% CO, ZANA 2A 25 MG, I ¥ upper chamber®] MEXELS F

AF N oM (aspirated), DB LFE] AA & vlojFA AEXEL HES o] &35
o  AAHATG. FEY ofARF AXTF AT 5T AHAEELS 8
glutaraldehyde® A H %, 0.25% crystal violet& X33+ 20% methanol(w/v)
& FHAbete GAEAY. 2o AEL duplicate welldlA] F W HEEEHJOoH,
292 Me"E 9709 high power microscopic field(HPF; 200X )EJA o]&Ad
AE AE7t FHe"(comnting)H AT, olglgdk AFE o]F A E(migration
inde)2A LhERAo} 21T

11. Ia vivo $34 2 @HQ:TL o] 54 ol Al

in vivo 23§ HAstd, AR v¢A2EL AL AAF 7t i JAE
3 A Ata o 2% O]ig—ari’)f(lsoflulan, WAeH o= nHE |, o9 vt
242 TFY F JAEF SITh. vk HMGB1(2pg/mouse) & AMFAM.v.)d}
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o 16A17HE<t s A 6412 5 37 YAESHERA S Ay,

in vivo F34 EA8 98, 1% Evans blue dye solution(in normal
saline) & Zb vwhg-2of HHWFALSIATE, 308 Fol, Z+ nl$2ES IJAYAH T,
5mLe] ARF AHFE BELFE AHste] BET4EE (peritoneal exudate)E& 3
il 10% F<t 200Xgo.2 A EE AT, 45N FFEE 650nmel Al SHH A
. @3 T34 2 Bae JS et al., 20129 AFolA 7]&d ule} o], Evans blue
dyed IEE FHdo TE %D‘ﬂ(perltoneal cavity) 22 ¥ (leak)® BE9 %
rg per mouse) 2 ZA VeI ,

WY F o]F& Fristr] Hste, CLP-¥r2 mpgx d wlgxo HMGB1(2ug
/mouse, in normal saline)E AWFAF.v. )6}04 16A)17H5F A Elst | 371%] f
AL S 744 Attt 6412 o, 47 vl$2EL g7 B}
S 5 mle gk AAFZ M HEFT. 20w 47 EGNA(peritoneal fluid)E
0.38 mL Turk’ s solution(0.01% crystal violet in 3% acetic acid)® E%sl1,
FAnF S o8t RNFETY & 72 (counting) A Th.

12. AIX-AX 7F ojAo]
Y Ao 93 A RAHYEE o)A AFdA 7ed uled Zo] &3 A
zo] FFAHA o HIlE A th(Akeson and Woods, 1993; Bae and Bae,

2011; Kim et al., 2001). ZFEFa}Al, 3FF(1.5 X 10°/ml, 200u/wel )M EEL
Vybrant DiD dyeZ EA3tm, A3 2 429 HVEC AES 47 357 ATE
o A7e%Y. A7) A2Y HVEC M EE, HVEC AT w32 HMGBL(L pg/ml) o=
16217+ 5t A2sta thA] 6212+ ES 3712 gAET H A0 WA 10uM) &4z
A 2] 3kl Tt

13. HA9EARA & A @4 2 YxATA AF

5 ute]9] F C57BL/6 vh¢-2Ed (LP & S35t Z+7 12417 2 50412
Zo), 37kA dAEAA GRS FAFAE T, wSAS S (LP & 96X Ao <t
b AT A7) mRaBelA Hzde) B Y WaE 28] dskd 7 uke
225 E‘ﬂ BEES A6, &F 94L& AAs] A8k PBS(pH 7.4)2 3
3 A2t ¥ 4% formaldehyde solution(in PBS(pH 7.4), Junsei, Tokyo, Japan)2.
2 4TolA 20/ AT, 47 14 F, 4 AETELS 49 IUHE
529 oehe $89(cthanol series)o2 BFEY, setd TolE F, 4pnF
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AZ AAgH Egol=(slide)dl &8 FUT. A7) EFol=EL 60T &9
A &aetd sl (deparaffinize) H A3, A3 (rehydrate) ®%, hematoxylin(Sigma)
o2 dAHATY. Hxg FAE AAsy] st 2 so]l=EL 0.3% acid
alcoholdll 33 F£F A (quick-dip)AIFA L, eosin(Sigma)o2 wiH]|FAs}5 .
I &, AWML H(coverslip)2 A7) &£Fol=E v (mounting)st?] Ao,
de S7MEE w59 deg F&H(ethanol series) E A YW (xylene) & ©] &3}
o Fr3 AL AAZ}RT. &Z‘,b——rLZ:(pulmonary architecture), &3 R&
(tissue edema) % FF5AH ALY i1-9r(infi1tration of inflammatory cell)& 3
7vat7] A% ¥ ZEe dig FEAvA ML, de vret o] EHdE #EA
(blinded observation)ell <]3] T‘EE]%‘:}(OZdulger et al., 2003). A7 #z& Z
H= 3719 4 FELE EFIANT: FF 12 AN ZAHY(normal
histopathology)& WEIWI, 57 2& 4% 35T HIT &S

F 32 FUAEY 5T HIETF A&, 4T FF(perivascular edema) FHAJ
H ATz REA fA3E gy, 5F 45 U= 52 3FF wWEF A
5 (abscess) A F &AT 9 2372 3P E It AS YrTH.

[‘:]0 Xln

b

14. SAH £4 |

7 AEEe Aok 334 EYZHOoE WERIHIT. EE HoHEL Hd+
#9) ¥ZQxH(meant standard error of the mean(SEM))E UERHY it A
& KaplanpMeier methodE o] &3t FIPFFHJT. BAFH B4 SPSS for Windows,
version 16.0(SPSS, Chicago, IL)& o]&3ted =t 0.05 Wt P-gk2 &
AtH oz Fougt Aoz AZAFHUT

=]
24

<A A 1>

LPS- 2 CLP-vi 7l (mediated) HMGB1 419 lojA UAETHR e HF

MMGB1S LPSell 2j& <1zt WAE 2 Y tfaAxoA EH|=Ee RS o
HtH(Bae and Rezaie, 2011; El Gazzar, 2007; Mullins et al., 2004). Chen et
al., 20049) ATATe Y skA, LPS(100 ng/mL)E HUVEC AEE3E HMGB1Y) &
B2 2=3sith. LPS-vi7 HMGB1 #ulol] dist dAEFFH R e ZAlsH]
93t , NIMEEL 100ng/ml LPSE 16A17HEF A Elste] AFsta, 0 WA 10p -
Nsxe = 19 37kA dAEAAZRRE 6A1HF< sttt £ in vivodd
Nl ATE 3ty 959, (LPE AA S nfe2mde AL4319 T,
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O A3 = 20]A4 Hole nle} o], LPSE A 23F HUVECH X o) 371A] O A

EY g HestRe wf LPSo| &l f-T¥ HMGB1Y EH|Zo] %o wat 7+
= Aoz Ygdon, UAEHNS BEoz A Ao HIGBL 2
Age MAX F= AL FATG 5 YYTHE 24 FE). Ea, Pl o
| X} , HMGB1e] ]
Az H L

Ae AT F UUTHE 2B

H

_}ld
i)
o o
2
ftlo
o &

| d, HUWVEC MlZo| tAlEd#e HestS W HMGB1 +8-A1< TLRZ,
TLR4, RAGE®] @& J3tth. HMGB1S A2l gh Z3} TLR2, TLR4, RAGEQ 2
o] Zrhstou, UAERNHAN(HEA 1D AHYL W, Exo we
TLR2, TLR4, RAGE®] #&Fo] FAadte AL FUFAL(E 2€ FZ).
OAESHo] AT Y& e TS &Asty] Ystd, 2443 5
¢t OAEFFHDNL A2 Fd HUVECH o) gk MIT asssay® AASAT. 2 A,
OAEAH G S AE AL dFE PAA g5 AL Fdd & AAHE 2D

Z). |
olo AFA B9 FAtoA HMGBIS H2 R FEE U JdF9 &
APGES #AAE AR ¢EA AT, AT HNGB1Y ofshE dAle AEEA
(endotoxin)eoll Wigh #3028 F4 EF TF EddA AEES T/ E AL
]

=
ssetde] oa AAHE AL W@ dEAe) Asd ALY £ k= P2 U
ehi},

<2 Ald] 2>
LPS-, HMGB1- B+ CLP-vij/l] M EZH (barrier) 3] ¢lo] JAEHH A

o] &3

HUVECAHI X 2] ¥ 244 (barrier integrity, 88 Sg4)o g dAES
Hedel adE A8 Y8t F3 ol Alo](permeability assay)’} $3F ).
37HA YAEAF R (10p) 9] d5Aels A8 - (barrier integrity)S ¥
A 71A BRAHE 34 FHE)., dExIHoe=, LPSE UTMEe A Euad
(endothelial membrane barriers)d] <€ % FHE FE3I= Aoz 484 Yo

AA
(Lee et al., 2014; Wolfson et al., 2011; Yang et al., 2005). HUVEC AXE<&
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LPS(100 ng/mL) X+ HMGB1(1lug/mL)& AHEg ¥, Y3t =9 3714 HAET
He2E 6215 Asltt. O AF E30A Hol: uiel o], 37MA] HAE
A Z S LPS-mi7] AE® BAE = JEHOE JAstE AR YEHH(=E
3A.7‘<LZ) T3 IMGB1S A® 2HAd(barrier integrity)®] 49 % E3E {x3
© ALE ¢¥HA U, 7HA dAEFH= S IMGBI-wN AET FHE FE-
o f;ﬁlﬁ-i Hargle 23E UEEH (R 3B #HE).

in vivo'doll A 7] &35 218ty Ysted, vh$-2olA HMGB1- =& CLP-
of 93 =" & FHA(vascular permeability)S B7I3 A3, fAESHZ
2 HMGB1- E+& CLP-ol Y3 F X%+ evans blue €59 &9 Fd(peritoneal
leakage) S FASHA dAStE AL EAF & AJATHE=E 3C ZF=).

HMGB1&  p38  MAPKS] <l /&ﬁ}—’;’— Fxa= Aol A ALFA
(proinflammatory) RF-g2 FE3tc ALoZ &#A UH(Qin et al., 2009; Sun et
al., 2009). HUVECH 3o~ HMGB1ol °]3] #X=¥ p38 MAPKS] #4438 3714 oA
Egazlo] JAF=AE gotr7] 93td, 47 AXES HMBIeZ XA
Z, 6212 ¢ AEAH NS A H, A4rstE p38 MAPKS] F(level)&
AASAT. I AF, HMGB1S I4tsE p38e e FUHAZILH, ol HAE
A& AeRE W AT JAHE ALE YEET(E 3D #FE). ol
Aste YAETHSH AYst wb2oA HGBl-wl WIAE B9E I8
T, olzk WIAMES] AW A (barrier integrity)e $X@THE AL =wa

o},

¢

AEXEZA T A(Cytoskeletal protein) MEZQ 2AA(integrity) ¥ =
U¥2 FA57] A8 T3 (Schnittler et al., 2001). At}7}, Alo]lEFHSQ ==
(cytokine stimulation)o] 71Q18}= HA®l(actin) MEZSZHY AEw], Alxe E
2 AE-AE HEY JAH(loss of cell-cell contact)S HIME G5 Fi4A4
(endothelial monolayer permeability) %7Fet TAIE AT}, 1822 HUVECAH X
1T’_‘r-f;i(HU\/"I*ZC monolayer )< F-actin-labeled fluorescein phalloidin® 2 HRHEF
Gt Wl 93] HUVEC AMEA HE A EZZH sfX(actin cytoskeletal
arrangement)oll g 37FA] YAEIFH R AIFE ZAEFY. Control <
HUVECHI 252 22 A" A E thdE(actin filament bundles)o] AlXE 73 Aol
AX3H A, AE HAHOE F-actin® F2Y BEXE Yebdch. HUVEC A Eo
Al HMGB1(1ung/mL) Aol 9sted FEd FHe] F 3 (Barrier disruption)s AlE
Abol9] E(paracellular gap) A& TH3IATHE 3EAA SAEZ EA). g7
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EsetR(10p)e Hele Y3 e (dense) F-actin ringE2el A &7 HMGB1ol
g8l Frx=d AEAtole] & PSS AU (= E =),

ol YAEFH o] WAMEAA F-actin A28t FH o] HMGB1-1] 7|
FEsHA Wt 3 F(gap) AL AATE A, 2¥8A FozA 3 I
o] &7 d(vascular barrier integrity)S F7MA1715 A& AT 4+ AT}

<A A] 4 3>

HMGB1-v 7] € CAM(cell adhesion molecule)E-2] ‘%_}d 3FT AE 9 olF
o dig dAESH S} &7

HMGB1o] s M|z o] FWHollA ICAM-1, VCAM-1 @ E-selectind} 2 CANE 9]
AEXEH Bde SR LEA dFAH wEE wilistaz, I wEd
(endothelium)E 71242 95 Fod WIEFY ol # RIL =HX3IY
(Andersson et al., 2000; Fiuza et al., 2003; Park et al., 2003; Treutiger et
al., 2003).

HMGB1o.Z A= WA ENA CAMES] Edd 3 YAEAH Y F&F
= RAME7IAs, MEB1eE A9 F HAEGHSHNCE Hjd HVEC Al
4] VCAM-1, ICAM-1 R E-selectin®] &@-& ELISA Ho 2 HFUHIHsAT. £,
oAl w3 Rz gl MigAo ‘4174/‘1]# F 31} o]&(transendothelial
migration, TEM)S HIAFA Hk-2o 0101*1 Q3% dAott. a8Eg, CAMEY
2ol A WET FI FPsteA Y dAEIH RO MMGBlez A=H
HOVECA 2ol thate] &3 F(monocyte)d] H-2& AAF + A=AE AT

O A% = 40 Ve vReh Zo], HMGB12 VCAM-1, ICAM-1, E-selection]
9 2dF3E S7HA7IA, HAEAH L VCAN-1, ICAM-1, E-selection®] &

(ot

€ dAste Aoex YEWtHE 44 F2). ol HAEIFAHZY sl 2d
AAEIH= GBI AE HE A2E JAs= As 3 WHQ% Ae g
ot 2, gAY MGBIeR AZE HUVECHEA hhgt <l i%—%A 2
& adHor ogAshs Aoz YEnos(® 48, C F=x), F7F dTdA
HVEC AZe] 5379 33 359 (subsequent) EFF TEN Abolo] BAT 2L

< 93a, dAEAAZHIE ojgg GAE EaRH R AA e Aoz vElgT
= 4D #F).

in vivodol A 471 EFE A7 Yok, npgzoA dAETH 2R 9
32 stol HIGBI- Ei CLP-o] 98] $58 WAT o|2e =A§oY. 7 AT,
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HMGB1 2 CLPE vh$-29] B2 7} (peritoneal cavity)oZ W7o o]l
38904, A= ]% o] wet WITF olFE PAB| HAsE A
o2 YERTHE 4E #%). |

olgizt A= HAEIHHAZ ] HAAMEEZFE W =2A-vfsH(endotoxin-
mediated) HMGB1e] HH]E AAst:= AWl ozl Eu|ld HIGB1Y ALEA A
2%® &F(proinflammatory signaling effect) )& SA S, 7 wjFo] HMGBlel ¢
3 =¥ CAMES S7F, HET & R olFdk 2L dF54 A E(inflamatory
pathway)oll Al SF#44E& AAdtE & el

<§1~] o 4>

HMGB1o 2|3 A= NF-xB 3 ERKS] 243} o HMGB1o] €] AS¢ TNF-
a 2 IL-69 A dist dAES ALY a3

BT APIEIRIS 2 td EFRHA €5 FAHL AAl dash,
7Q S Ay A"y A7) 71s ol 2 AMFEF #EFHo Jdti(Blackwell
and Christman, 1996; Pinsky et al., 1993). HMGB1 ¥ [PS+ EF 217} WIA =
o] A} NF-kB9 & A (nuclear translocation), p38 MAPKQ) <1atslz} 433 =7}
HES FEFT. NF-xB 3 ERKL/29 B43E AFFH HE&E Hs dLsi
ol ATES & FFA w3l dolA HMGBlol 93¢ NF-xB 2 ERK 1/29 &

deks okt WA MMGBlOl o3 @4d3td HUVEC AlXA @54 Alad
EAE9 43 € MNF-a 2R 1L-69 Aste] dlg dAEFHHAY A A @‘f%—%
2AFE7] 98k, AIEEe] HNGBLE 16413t A st A SAI7)IL, 6A13F5<T o

AEF A& A ste] AFHo] ATt

O A = 594 Bol= ule} Zo], INF-a (= 54 F=), IL-6(% 5B ZFE)
7} HMGBLol 93] Aol F7tEdoy, YAESH R A Fko wat a3t
= Aoz Yehgth. =3, NF-kB(XE 5C =), ERKI/2(E 5D #2)E HMGBlol <]
3 2457t F7etE AL Yeikoy dAESAAGRHY A Fxed uet &4
37t 71*6}5 Ao 2 Yetstth, &3 dAEAH AL [L-1a F IL-1B9 Z2
954 vAEY AP= dART(EoY vEA). o Ad:s HYAEI I}
o] A+ WIHMEAAN HISTAH g =9 BHEE F8F 25 FgL v
A& YeERAT

N

kv
i

<A Al 5>
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CLP—fr % B F9 AlgE Qo] dAEAH R HE a3
gAEFH o] (LP-F% HEF 9] 7‘]/\}(letha11ty)il‘?—E1 e rE HE

g F JEA XA Y5, ulS2ES Ao E (P &+ F 371A HAEY
HER S 74z FUsHTE. CLP 7% 24A]7F Fo "134%%%-8— " & (shivering),
AR "H(bristled hair) ¥ % (weakness) 53 7L HJIdF9 F4L YHeERY,

CLP < 12417 &= 371x g AEYH 2R (1(3.93 mg/mouse), 2(5.21 mg/mouse),
2 3(4.20 mg/mouse))-a— sk ]'6}1_ AL CLPo 93] 58 =& @x £33}
Foh(ElolE vIZA). wekA] CLP F 12A13F R 50A1%F Fo] 7 ¥ fAESH 2
Z35l9 o™ Kaplan-Meier survival analysis o W&l AEg&o] F713l= A
g & ARG (p < 0.0001, = 6A F=).

ol 37FA UAESH o] HNGBL &¥H] 2 HMGB1 i/ €54 vr&S Al
AL AYE L NPy 239 IS AT ARY AFS AN

tlo o
(o]
ol

ol

<A Ald 6>

CLP-fr= ¥ &4 gt dAESHHKS BE 57

CLP-F=A = &4 dizt dAESHADRY Reans &Qs7] s,
CLP-f% ¥ &A4d digt gAEAHA AR a3E ZAEAG. (P 2 53
C57BL/6 ®h¢-Z=(n=5)E°l CLP F 12413t 2 50A1A0l HAIES 2k (1(3.93
mg/mouse), 2(5.21 mg/mouse), and 3(4.20 mg/mouse)S AMFA3}a1, CLP ¥ 964]
b0 AN A HzA S BEE

I A3 & 6ollA Hole uieh go], FaAn|HE T3 BENA shanT 9
#H Alolol= HolFHel o]yt ATH(HIOE ©lEA]). CLP oA, HExF
(interstitium) 2 3 3}#&](alveolar spaces)Z FFA AEES FEAT A&
(massive infiltration)d} A HEA -‘%f(mterstltlal edema)©] #E=EHAOH,
7 7z AZdEA &AHEJHE 6B, ¢ F=F). (P F¢ F fAEIHH
(Comp)& A& Tl E CLPEH vlaste, FeHTAQA WErt AA vexoen
7zt HEH #E4 23°)(lung injury score)’t #astes Ae AT -
AR (= 6B, C #=x).

(148 o874

ol ASE uiel o] B WL JAEAHINE FEHECR ETHE
2 AT B @yl By

F2EVARY oY E= ARG G 24
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HMGB1(High mobility group box 1)& &H]E <A 3}H

18R 934 w2 dAsel ANFFAB o

olgd =+ A,
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557 (Systemic inflammatory response syndrome, SIRS), 3 Z(sepsis), NEA
&3 (septic shock), B4 #HEAM(Acute lung injury), 24 A% £AHAcute
'kid_ney injury), ©2A A7l 71eFd FFTMultiple organ dysfunction

syndrome) .2 o]%old o] MEHE AL SAOR st by 24E.

(373 4] _

AAAFA S (systemic inflammatory disease)?] X8 & AAE A|Z37]
& syl S 1 WA 34 3% ok 3E EAHe YAEIHHRA
(diketopiperazine)2] €%,

<gtsha) 1>

Q
o
o

<g}shy 2>

|

s 5
0
i
NN "HJ\
0

[d+% 5] |
A4l Ao, &7 AT E S HNGB1(High mobility group box 1)
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[ 7% 6]

AsFel Ao A, 471 HMGBlol 93] viEE HAFFATS HAGFHE
=%+ (Systemic inflammatory response syndrome, SIRS), & Z(sepsis), HIA
£ (septic shock), FA <& (Acute lung injury), FA A& &4 (Acute
kidney injury), A A7) 715 RA ST Multiple organ  dysfunction

syndrome) 0.2 o] F0jZ oA AHEHE AL EHOZ de= &5,

Fl

(37 7]
71 S 1 A s 33 o= sz EAsE dAEssEE
%Exq-‘?-oi sl 229 SFFS o2 WD I

(diketopiperazine)< o
Z ERozg = HAAES5Z3(systemic inflammatory

AA  Fosts A

disease)®] A HE ",
<z}t 1>

<382 3>
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(%73 9] '

A8Fel UM, 7] HMGBlAl o3 wiEE HANESTATLS A G S0t
%7 (Systemic inflammatory response syndrome, SIRS), &% (sepsis), NEA
£ (septic shock), 34 #<&4(Acute lung injury), 34 A% 24 (Acute
kidney injury), ©&A A7l 7]%HEH FF(Multiple organ dysfunction
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