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Pavand = Y4y —

%IE WS

RIH

xS 3 EBY N EERE AR RIE UIRR A AL AL RS RS
BWTRENERLRENWFERO—DTHY, RS IHEDREARL T, EBEDE
WABHEEL T, MR 2e & OHE . SRR FREL, #5 R 27 ENZET B 17, B
R g8 A DHELEXICEELL | AEREE(ALL: acute lung injury) | 2MEIER 57
EIEFEEE(ARDS :acute respiratory distress syndrome)DJiEEED D B IR A4
~EEREL, REBEINERERAECO—FDORE LD,

NRR 28 & IHEDIRIKEL T, FIRERAE ST DAF ETIARIZ L ST 8, Bl
FR PN EE ~OREBPRRENZE, RJEBFEOY A EENEEATI 720 | ik %
WS ME T 9 028%, FINCERTLIBERNZET 6D, FRICNZ T, FilfE
BRIZIOER & R RAEVEF AN A DRI EE S, 707 7 — BRI ERT T A4
—EREDEEAPFEINLIEP|ESN TE, HRHZBW T, 7e7 7 —
PRREAZRATLOH WD L TRERN R G OHER EL LR T CELILEMEL
N EOHERRELTIRATED Y 07 7 —BIRER O 52T T, T, THEH
JOEF BRI A% — B EANE FVTERCld, AVWR0s o7 FI L U ifiER 57
fLREA LY RIC B L | &5 MR IEJE B F# (SIRS : systemic inflammatory
response syndrome) & #1[H<°4E Hia# % (ICU : Intensive care unit) /£
[EEHESE D ea ML N PERER S DHEDOXIREL T, i hEk=F 2% —FIH
FERNORGAHAT>TE 10, ZNHLOFEFNZ XL EOHE R IOV TOHRE TN A

113 R RTAT ARG L TRIEME A NI A O EARE BT S,



SIRS &I ERESI, IF%EIHESEIRL =&V MG Hs 1410, {7 f
T TIHRBERFEREL T, REEI T2 T Fl775 1992 4212 Cuschieri &
2L THRD TS LUK, 2006 412 Palanivelu 5723 EEMIIC LA HIFEEE T AE G
(&7 (VATS-E : Video-Assisted Thoracic Surgery for Esophagus) & 245 17, DLk
ENATITN DI 1270572 1819, MENZ T 2010 £ 4 A LU%, VATSE %
LT, i@E OABEMER I~ VATS-E JEFTIL, BT A oA
DIEEEDFEIZHIHIS ., 5% SIRS A Gr R 2 E#E L IR 2R & HHE S AR MK
TULEZEIZDRREMELHE L TE 20,
LnU7a3 s BB i 3 e R R B LV A PHY o R Ei~ DB 2ok e Lo 97< | AT
JEBIDIZ N80 | FIN TR AL IR EE R LR FARES AR R ThH
Ly RERTIL, B A RIEBEM %2 /L — 7 (JCOG : Japan Clinical Oncology
Group) DEIEN AT N —T12 55 JCOGI07 HERDFE R X0 FaR K (Stage) I/
MUEFNZ IV TR, TR EFRIE (NAC) + 2B BIBR DR ETEIRR L7220 IR hif T
TG 2D, FZRCKIZ B TR R b U i R (NACRT) EHVEH BIRR Bk
& Meta-analysis OfE R TIRT L F S BRRIE O IR RINTZZELD,
NACRT 2MEEREREL TITON TS 229, ZO IS RIEFEISH LTI RIG R
PATONDZER—RBITHY | - OEATIE G W BLRIZ B W CIITRTARS #RT5
BN EEREEE HOT0D, ZRHDIBINE R T TIEE O IHERZ W&
DD D75 2420 FAHRERIZRTL TR 2 7ok SR IR G TWD DI KL T, Al

1B R EADOFR BT A 5- 2 D BN DWW TI 3 IZA RS TR LT, Rl



BEHEICKH T2 TR DHDICBONLTORWEFNHA, T, MalRES R
EEE AN B I D RIEMEAT 42— H —DEAIIKIL TED LS 22 B8 A RIFL T
WDHDH EBITITE DI AT 42— 2 =Wk & OHERIE IR 5L T D0
P, ZRHDOEANREEL TEIT L TE,

High mobility group box chromosomal protein-1(HMGB- 1)1z 58 & OB
K7L THBET DIENER B EL THIDNL TS 2D, fESRIZNE B THhs HMGB-1
IRIE. HDVNTHANZEIE T DRI N O EN D la s~ S, B
fbtEAOZFMEEL TRFHIIL TV D Receptor for advanced glycation
endoproducts (RAGE)<° Toll like receptor-4(TLR-DIZ/EHL Tz EK +TH5H
Nuclear factor-kappa BNF-«B)Z{G AL L, SIEMEY AR A LU T BET DT L
DB Ie 7= 2829 F7- HMGB-1 13 EEEE LA T--0 (TNF-o.: Tumor Necrosis
Factor-a) X°A % — 1A% — 1 (IL-1 : Interleukin-1) 72 & DHER D RKIEME AT 4 = —
F—LRRY BN THEAT LERMEOAT 42— 2 =L TORENRESNTND,
Rl BRIIE X O OBV E T BV TER SN B MEHI RS ORI, /T
TOMEFELEEIIRMT HAT 4= —F—ThHEOMENEL DD 2939, H{LARI
BHEEIZ B TIE, Suda H23REEE AT EF 2B W TiTaii - HMGB-1 B2
itk B OHED TRIE T L7 LA LT D78 39 AiE s BT 2 51 T HMGB-1
INEDIIIBEN N ED ISR g R H 207 R D O IE LN T
VY,

ZZTAMIZETIL, RIEREIZB I DITHITER DS AT AR R I IE T8,



AL TR SR ER A RGN 3BT DR 25 & HE L OBIEIZ DWW THLMIC T 5HE
EHIZ, AMEEE A~ S AHE S TS HMGB-1 A& EEEMIzRWT
RI-TBILREAL | MR SR G OHEOTRFRIER &L TOH MPEIZ DWW TR IR A
1ToT0, Fio, WANER DO T | BRI BUR BRI E TR IO B PR AR 28 2 56
FETHIENEBITRY, MR A IHEREOFHIREL/R01ED, T2 T, HHRIBH
DAV E OREEICE 2 580, HMGB-1 OS5 ZHALMMITHI 52 BR

(B SRR TRET AT T,



52 B BN AR BT ARSI G 2 5 2B R T DR IR RS

1

Hb =L
B 2

#
=

RIEREILEEEN S 20K % 5D 5 Stage 1T - MUEF| O S AL TN
30~50%LTFHRARIKBTHS, BIRIRED ®VIBFEIIIMHITIRTH L3,
P RHRIN G U R EER A SR L RTATE AR & 0D D7 0 AL 2B -0 T
BIEE A B DRI R AR DL E THS 3439,

TEALSR BRI B W TRHIC BB I T ORIE FifE, REARE W=D, F
MEEATENE Y 30, RIEROFINEERATE ST 2B EESEHR RS
T 2.8%THY, 18H O FUIERN, YIRS DTN 1% R THLHDIZ
LU TRIREL TRIETH D, FHIPR AR IHEDORENHRTHY, EIE(LLIZMF
W& OHEOMREBICE BT 0IL0 % 4 D 3712,

A TIE, B AREEREBEEMNIES L —FIJCOQRBENATIV—TI12LD
JCOGI907 FBR DO LV Stage IN/MIE S THL, firAi{bF51E (NAC) + 44 FHH)E]
FROEIETRIR L IRV IRSHAT S ATV D 20, F72BIORIZIS W T AT b 52 B #5
ENACRT) S EHOBIBR U L O Meta-analysis O#E F A2 CHT AT L R R 15
DF BN RENT=ZELY . NACRT 3 AR UEEIRRE L TITHOIL T D 2229, K
B WTILE Dl ~ DR E RIS T4, StagelVa SEFIZ W TIE, RIBH
LF RS #5EE (CRT) MRV L7 > TV D8, JCOGII0T DfERBHRESND

VIRTIZIE T4 gL DIEFNI LT, BETar ha—/r HRYICT NACRT 235817



SNTET,

ZOIHTEEI KL TN RE T ONDZEN— I THY | 22 DI TIE
BB L NBRICB N TIEN AN RN BEELREZEF L 5D TWD, £DO—F T,
NACRT EFNCBW T O HER INE A5 H T D SChbBULS A 2420, L
L ARTETRRE DB A O A RSO RAE$ IOV TE, T icdffis i Tn
IROVDORBARTHD,

FITARE T, BRIEEINTTR RO E I ARG, 14 & BRI R 8%
HAODNZ T 52 8% HAYIZ, BRNZB VW TRERE IS8 U TIRIG IR 2 7L 7 Ef %

RFBT retrospective (ZHEFIEIT 077,

52 H MBEFE
x5

2006 F~2011 FETORPEERRELIIBHIB W TERIER IS T HRIGF
WiaHa T UTEF DS S BIEREREIL B Chef T, BB Baia i rL7- 99 #l%
XA RG22 UEE (SA BF) | IRRTEUR AL 2 RIENATHE NACRT &%) | fi7A(
AL ZFRERATEE (NAC ) 0 3 BER CHER ST 21T -T2,
Jik

#im7 (Pre) . fifE.1% (Post) . % 1 9% H (PODL1. post operative day 1: POD1),
POD3., POD5, POD7 (ZZn% 741 SIRS ZWr#ERE B, CRP (T OWTEHIZTT-

7z, SIRS ZWrE B 1., {KIE<36°C or >38°C. .La%>90 [21/77. FEL¥>20 [Bl/5>



(or Pa02<32 mmHg) . A1LEk>12,000/ ul or <4,000/ pl D> H 218 H L EA-w7-9
562 SIRS L2 W7 99, SHITHt & OHE ., fiT# SIRS GO it et B 2.
ICU MifERERIIC DX | 3 BER CHEBRFIL T2, Fo, iR B OHED R0 THL MR R &
BHIE ., FRICIRTR A TR 23 BRA B U7 BRE MER 25 A DHEIC S B L TR 21T o7,
MR gs A BHIE . EEMRER A IHEDEFRIZ OV T, BB T2, BEEEEDOREIEL
LA oM BUN, Cr (&HEE) . AST, ALT (JFH§EE) 3 L U8, PaO2/FiO:
(P/F: filgs{bae) 2 E L7,

bR E (NAC) o 7 aha— L LT, 74y 70 (5-FU) 800mg/m?
(81 R0-%850) -2 27FF . (cis-diamminedichloro-platinum : CDDP) -80mg/m? (55
1 H)% 28 H/1 2—AT 2 a—XfafTL7, E-A b7 BN #EE (NACRT) 07
aha—/ud, R 30Gy-40Gy/15-20 BIZANZ ., (b &L 5-FU - 700mg/m?2
(351 R-% 4 A)CDDP-70mg/m2 (% 1 A) Z[F4RIZ 28 A/1 — AT 2 =1— AREf7

L7z, FIATATG R T 45 28 +5 A THEfTL7=,

PRI s & PHIE O 72 58

ROk 2R A BHEIZ DWW TIE, Aligk, ALL, ARDS, B, SLOEER L 7= 0, figk
2OV, BT X RS DVNEHES CT (2 THIT- 7RI 25380, 38.5°CLL L3
B o TRY | IBIKIBE B\ TR HY A M ERE 73 <4000 /ul HLLIE
12,000 /pl LA EDORERFIELT, ALI, ARDS (22 Tik, American-European

Consensus Conference on ARDS criteria (220, ALI ¥ P/F<300, ARDS X



P/F<200 | Jil X M KOO A BRI A DR ENTESN T
DIEWE LT 49, N LRI, 854 FLoD @ IS 2 OV Tid, American Thoracic Society

(ATS) @ Acute Respiratory Failure O FEUEZHET TR ELT- 49,

et AIARHT

BONTT — 2 — 3B AR ERAE TR LT, EHTIT Stat View 5.0statistical
software package (Abacus Concepts, Berkeley, CA)Z A\ TiT-7=, 2 BB DL
BUZIE, Student D AEEE » 2 RIGE & Mo, BEFHIZRZIZOWTIE, 77 ESy
TR ERITHT-, 2 FERIOFEEE Iz oW T, Pearson OFEEREE BV TR S}

L7z, Wit P<0.05 2h > THEZEDHV LT,

99 JEFIOAFRIZ NACRT # 30 #41, NAC % 33 4. SA # 33 5, Th o7, T,
VERI ., RE SR T (BRAE/MEREEEARBN T) 12\ T 3 B THEEITFRO R -T2, TR
HERIR AT BT, TEEE (T) U HiEs® (N) | Stage 512 NAC #-
NACRT B TIE SABEIZ LE~ETTIERI 03 T2 <, U SEiFHBIZ DWW T 3 BRI

EOEE N E -7 (Table. 1),




FATEE ., i &, ICU MHERFEIZIBWT 3 BER TEIT R 720, IR 6 e
FEAERZETHE, NACRT B -NAC BEOABISRMETHY ., FHIMNRMFREE
PHEICR L T A LR SR E Bl A B L - B R4 & FHEDE G725, NACRT #f-
NAC HETHRILHERThoT, Fo, AT SIRS AOFHIRH . iR 7ER B £

NACRT #THEIZEN -7~ (Table.2),

SIRS 22 JE#EIH B - CRP {E D Lk

JETEA SIRS B2 AL UETE B OHERLIZ-H& 3 BER THE 5L fifRTH5 POD3 12
7T NACRT B CHEIZAMEREMEME TH -7, F/- NACRT 7. NAC ¥ T
WFIE %726 PODS (I TR B BICSE TH -7, £7- NACRT #TPOD7

> CRP DA ZICHE Téh -7 (Table3. ).,

JE Pl ik s e 25 D ELAE

BT HIgasEE Z I X b A L, BHEREIZ DWW TlE, BUN, Cr &b, NAC
L 2 FHICHERLAEICEE TRIBL- (Fig.1a) , AFEEIZ >V TiX, AST,
ALT EH10851 3 BERICOEI R 7= (Fig.1b) , BT iR =L Ee (P/F) [

Tix, POD5, POD7 {28\ T NACRT #2:Mtho> 2 B LVIRE TH -7 (Fig.le) .

4R B

A EOREFHE, Retrospective 725 TH AT 3 BERIOUSEE Vo Eitnfs,



Stage °VU > NHIENEREEICHE BEEZATR0 T, FFIZ NAC, NACRT JSEAFTIEiESR L
DIETPEBINZNZEID LN T RICRIE RO TE N FBL 5.2 I AT Retti
+53H01E5, UL, O F TOREHIIHBWT, NAC, NACRT HifTHiEfTidiiie
NTIRGSERLELHENRSASHEDORERNAEITEN T, FFiZ
NACRT JEGI T file R REOIK TR0M1 % SIRS AR ARSI O B
ERZZROT=, £z NAC FEFIE M AR EE Mo 2 FHCHB LA IR TLT
Ay

BEHZ IV TIX, Tsujimoto & 723 LLRTTT » 72 AT BE B FIWEG 335
NACRT O 2(ZBI T 215 T, it SIRS &M 23 E< NACRT 23 EHFH 2
2R BIIRENVD ZOENEE THHEREL TS 10, SRIOHENIE
W NAC JEfTHE, NACRT JEfTREIT SA BEICHE L CA TR E A B 5
BEIEMREE OHER/ERIABICEM Tho7z, ZIET, NACRT EiEE1T-T
LEHE DAL IZEZFTRWVED T F MME B (RCT : Randomized
controlled tria) D ELH S 4748, LArL, 20 L9572 RCT L4 BIORFHE ., R 54T
5, Performance status(PS). MR fFE B &N R25, FolfATEIZ DN TS,
JCOGO0907 FRERZHIZZET DEXBRIERAS, Stage MAERFIIT T2, T3 NO F7oid
T1,T2 N1, StagellFEF]IE T3 N1 DEFNZIRESIL TN D, XL THFTH NAC
FEGIE, N2 DL EOIDETUIIEFIAFEE A HH TEY, RCT OFFERN, RO
WEGORIUCETZE TELIF VLB,

NACRT #OFHiClE, FEREREHHENFELLCTWRR O —2EL T, Hiti

10



BT LR RE XML E 2 BID, ZIUTHEO itk O & THER
BRE XOBEILE R B R LR RS G HHED BIE(L A KT IREE 2> TS 49,
FD12D | FRHREIZ BV TR, KOEE I OEREZR DB A KA LEARDIB AN

E-REXOEMARIADESND 09, Ll BESHRIBIHIID | BEEH

A

A DRBHE L BRALIZ I H i e O FAfr i OIE R 2R L4 < FIREICLD R
EXENROBELR T L 42 D5, o, BRI CEN 58 OEA A0
EREEICRWT, BINE R T2 MR M2l T, SA B NAC B2l Tk
ERERXREERG BEEALEILOTWRRKER>TWD, RAFFRIZIB TS,
NACRT B TI3f1% SIRS &0t I A BIZIER L 1514 i LREDIRT ., MK
g B OHEDBEIEL AR T, A8 TIIMTER A TR B2 B U T e W s
APHEDOEIAIL. NACRT £, NAC #TRIL Th-o7m3, NAC BEICBW T
MR LD A BRET 2RO TEL T, ALFRSEENOOBEN N BN L
£, SIRS & G - ABTHIFIFIER L7227 o728 B 2 Hivh, NAC BETIEL, AR
DFEREDA BRERT 2R, Tl BEREREZRLST W AT TF 0
&1 7— 140k 5% : NAC80mg/m2 NACRT70mg/m2) DiE WA R K > —
DEEEZLND,

AR TIIRESTREDS 30-40Gy ¢ NACRT JEM D %5t SUTFRET AT 7278,
50—60Gy %z RES DR {E CRT {6 1% 8% - H38 B XL T L~—1 (Salvage)
FHERAT T DIERGZ N, L LIREHR BN 2 5 CRT %0 Salvage FffizoW
T R CTEIS 10% L@ HE ORER FNERLCES 5.4%2RE< RS

11



DTHY, FFFRIFEHHE, ERNEREVPBEH OFMIVEEmNEDHRENZL

1"

5159 NACRT EGILL FIZE OHEIZK T DX LNLETHDHEE 2 HiD,
EIEERRICB W TSRO FINIEFERIE, B RIE LA S DT E TR

TBIENAR R R THLA, FHIRATST R LT 2 PP & GHED High risk JfE

BITHY | AFT2DBEIE(L TR AT 8RR A A~ — I — DIRR L OFERZE & HHEIC

XTI RNEBE THA),

55 Hi /NE
BRI R E RO RRIEO A TIE, OB R L& T ©SIRS &0F
MR OIER , QTR A TR EGSE AL E T LEENF R A HEROSSLHEL

7"/,
‘—o

12



% 3 FE JHAL#RAREN B O ICI 1T % High Mobility Group Box

Chromosomal Protein-1(HMGB-1) D% £ 2 B8+ A5 K M5

B Hx

FINRBINNIEMREROFREIZB WL, REF/TICR N T I/rTr—,
FFARER, PN R R A SRR & 0 S AR S MR N R (L S AL, TNF-a,
IL-1 72E DRIEVEF AN AL INEAZND 59, REEDRFZ DL ZAHLD AN
A% autocrine, paracrine 1EHIZLDRIEA VIR CTH EOEHRAHEIEL | HEi8
SNTMEFWERDYANIA L DEAZRRL BRCEFIZERELEETD, £
DOEEOAERRISE L TERKRENC SIRS EIFIFNDIREEL72D | LW Tidligs R 2%k
455,

HMGB-1 |3 57 E OB K F LU THRE T DN E B L L TRIHIL TS A3 27,
PRAE F ORI IV MR EZIE 4 DB AR  ~ it S 7 HMGB-1 1,
RAGE &2\ ME TLR-4 [Z/EH L TNF-«B Zi&E M L L . SEME 1 b A LU THERE
TAHIENALNI o7z 2829, 1999 4F Wang 57 mouse DRUMLIEE T /L Tl H
HMGB-1 23& L2528, £ HMGB-1 O ks MnaA I TR iENET
DZENHEEN TS 28, &512, HMGB-1 1%, TNF-a =0 IL-1 72 & ORE RO e
AT o= — LBV THE T2 EB MO AT = — 2 —L LU TOMRE, 2
EEOEEE DO~ — I —IRFEENEL TOF RAERE LS TG 2982,

FTARE T, { LM ERIC B 1T 2 1EHMGB-1 RIEDRREEZ

13



BT HIEE BINC LB TADERIO BTN 55 0 HHMGB- 1 B
DY EREL, FITHISIRS LRSS A BHEI HEOMARRE L O MBI SX 1L
Bt AT T

FRATEZIRITY AL GBI L BB FAPEDI L LT RAF20%t

SEE T LIERERIG FIHEFICIRE L.

2T A HRETTIE

k

SES

e

(&t 1)
2002 5 2005 FOENZHEER KFRIRFEAFHIAFEL | HILZEEICTL
TR FINAMITUIER O 6 | SO DIZE MR AEE AVWLZ IR EEED

Nz 28 FEFIE S BITRFT 1T -7,

(H7t 2)

2009 FA5 2011 FFETOM, LEHITRERICL TR B Ik B8 F i
A RATLT2 60 Blaxt b Uiz, ZNOOERA , itk N LIk asE A B /- HAE
Mg & OHER] 16 BILIEEGHES] 44 HII530F, 2 BEREI T MET AT o 72,

ARSI B EER R REHEE B S OKGE GRKEEF - 739) 2=, EhiL

772,
‘—o

14



ik

RS Al 2

JE T W RAE RIS D~ — J— & LT, i #T (Pre) . i B % (Post) . 5 1 7% A
(postoperative day 1:POD1) ., POD3, POD5. POD7 O F i F N DEEIC
HMGB-1 Z|7E L7z, £/, SIRS 2l ZEH B | CRP [EOHER 2>V TRETEAT
-7z, SIRS ZWrEBIL, 5 2 BLEROEEEZ AW TREL, ElEEOEEL

LA miE AST, ALT, BUN, Cr, Ml {t5E (PaO2/FiO2) I E L 7=,

PP g & DFIE D E 2

PR g A OHIEDTE SRS, o A TR E OB OWTEL, 2 HEFERIZ

1T-77,

AR i OFRHR & 1 {5 5 B - HMGB-1 2 I

fira7 (Pre) . POD1, POD3, POD5, POD7 [ZIL{E 4Bt £ IR 12 2-5ml 1%
BB T, MU A% 500g, 5 45 i 0oL CliE A5 . -80°C CHIFHIRTF
L7z, & T HMGB-1 ¥ % X enzyme-linked immunosorbent assay (ELISA)
E &2 v, ]l %17 o7 (Central Institute, Shino-Test Corporation,

Kanagawa, Japan),

I AR iR 72 B OV A 22 R TR O 16 R 2 SR o 5 PR ik SR R ) G A HE

15



(CT/CRT-grade; chemotherapy/chemoradiotherapy-grade)

T ETVERR 11D IR 3 B oD BRAR R 7 HOTR IR B AL B L2 DWW T, BB Bl
A (58 10 B & E BT TR0 INCHIEET T -T2,
Grade 0  f&%)
TR - B AR IR IR B R AR OIR0,
Grade 1 oA %)
HITHLASD SIS DR OFR MR SRR B TR 1/3 LUk
Grade la Z<#EOIE
W55 SRS 2 AlRa 23 2/3 LA L
Grade 1b BEE DR
WIS SIS 2R A 1/3 DL T 2/3 A5l
Grade 2 72720 E%h
HTE LSS S S LD DS 1/3 AR
Grade 3 %)

HIELSS LS oM’ < AL

et FAIAET

BoNT-T — X — L PME AR ZE T LT, fEHTIE Stat View 5.0statistical
software package (Abacus Concepts, Berkeley, CA)Z A\ TiTo7z, 2 B O
BUZIE, Student D ¢ FREE x 2R EZ AV, Fo, BRHIZREIZOWTIL,

16



T HTHT (2-way repeated ANOVA) IZTHREETT-T2, 2 BERIOFEBRIZ DV T,
Pearson OHHBMREA IV TREIL., BEE - ZEEMTIZ OV T COX Dt

AP —REF AN TRE L, WTFnh P<0.05 2L THEZEHVELE,

R
(kR 1)
BEE

&2 28 JEBI DO BN 22 B, Lottt 6 B, FIEENT 6213 m Th o7z, AR

PRI, &EXE 6 ). B 5 f). ATFE 5 B, #6505 - B 12 %) Th 7= (Tabled),

myE HMGB-1 EEOHER

Ao HMGB-1 B E L. it 5 POD3 ¥ T ERL, ZO%IK T I HEME
7=, POD1, POD3, POD5 @ HMGB-1 &2 E Itz 32 A EICEET
&Y, POD5, POD7 & HMGB-1 &L POD3 &It 320 A EIZIKIE Th o7

(Table5) ., 14, ZOMEFICTOMTET HMGB-1 R EIZIEFHH AN Th o7z,

g HMGB-1 j2 L SIRS A0t L o+EE

POD3 & (* POD5 oiiiig HMGB-1 8 & SIRS & GFH# o M2 IE O A% 38
Wiz, UL, fifaiiiiE HMGB-1 &L SIRS & 0FHI O BIAERIXE D o1z
(Fig.2),

17



1% HMGB-1 j2 £ L STRS 22 A HErE H L OFHE]

i 7% HMGB-1 j2 & SIRS R2Wr B H OB DUV TR AT o7z,
POD3 1§ HMGB-1 £ POD3, POD5 O L% e DRI EDFHEZ 78D 72
(R=0.51, P<0.01, R=0.56, P<0.01: Fig.3a), ¥7-. POD5 D Ifi.jk HMGB-1 j£E
POD5, POD7 ».0if#k e DI IE DA AR5 72(R=0.59, P<0.01, R=0.64,
P<0.01 : Fig.3b), L2>L, ZOfho> SIRS B AL HEE B (M3, IR, A i EkE0)

(BT BERFRBNIRR O R0 T,

1fn % HMGB-1 2 Ll = L O AH B

& HMGB- 1 A TElferfE E O B#EIC DX RETA1T - 72, Bi%EE. FFkeE
CIiE HMGB-1 B ORI H B MAEITR O 20~ 7753, POD3 © HMGB-1 &

EEL POD3 @ PaOs/ FiO2 LD/ ICA DR %385 7-(R=-0.56, P<0.01 : Fig. 4),

£ 60 055 EREMWR R A OFIE (A OHERE) 1316 61 (26.6%) . FEE OHE GEA JF
JERE) 1T 44 $1(73.4%) TH-T, THIERARE I E RE T4 2 FFRH THEdRat
THE, i, MR WTRTFES A RE . CT/CRT-grade 3 To/W IR TR T12 2 B
THBEZITED o705 AR T EIEMR R & & IFRE OB S0 & WEm T
&-7- (P=0.05) (Table6),
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RS OW T2 B THE 5L BOHERE TITE RICMWIERYI 6 32<. 3

FICERE DRERI 3 £ 272 (P<0.005) , E7z, & OHERE THBICFMRFRIA RS,
firH i 8% 252> 7 (P<0.05) (Table7)

R FIZHOWTHE S D&, BHHERE TR SIRS & 05, M2 ERT B £

DA BIZEL ERE T RLA BICEm) -7 (P<0.005) (Table8)

EiEEE T35 SIRS 22 MR EE B O#EH

SIRS FZWr AL UETE H R 2 2 BEM THRST 28, G OHER T UM%, PR

HEICEETRIEL (P<0.05, repeated ANOVA) (Fig.5)

BB A I de 1 D Rk SR (L BE (P/F) OHERS

SPHEFETIX POD1 ik P/F fEAMEfE CTREEL . POD3 IZBWTHEIRE T

H-7-(P<0.05) (Fig.6),

BB AT 2 M FH HMGB-1 2 E O

Mg+ HMGB-1 &1 2 BEEHICE 5 W H ETHEL . A O0HERETIRTIZRBWT

HEIZEE TH-T- (P<0.05) (Table9) .,

g HMGB-1 22 LgERiES Lo fHES

i HMGB-1 {E& & FEEaGEFLEOMBIC O W TRE T 2&, 1Al Mg
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HMGB-1 ffi& POD3 & P/F {HEDEIZEDIHERZRED T2 (r=-0.485, P<0.005)

(Fig.7a), BHERE - FFHEREL O A B BIXEE D 72~ 72 (Fig.Th, Tc) .

{i A & HMGB-1 2B~ 2 B 28 & - 28 B A

AT g HMGB-1 BEICH 2R 5.2 AR 75 BE & 278 BfETICTRETIL
LA EE (>70 5% HR1.353 P<0.05) . CT/CRT-grade(0/1a ; HR:1.451

P<0.05)20 327~ A - &L TEIRE 7z (Table10)

2 3 9% A ER SR AE (P/F) (ZBE 3 D B8 B - A B AT

ABOHERIC BWTHEEZLEENR A B IRE TH-7- POD3 © P/F [HIZHEA 5
ZHRFZH HEE - ZEEMITICTRETT 58, ia1TEE (Y ; HR:3.127 P<0.01)
A ifnyE HMGB-1 1 (>3.0 ng/ml; HR:3.136 P<0.0 D)3 #F N F M LI- R F2 L

TIERET- (Tablell),

i

AR B

<.|

THAL BRI FATE G At R & L7 ES 1 Tk, ATl W TimiE o HMGB-1 1%
POD3 2t — 7|2 FHA3Es v —2fEo POD3 @ HMGB-1 [ 347 SIRS &+
1> SIRS BWrAYEH A (L% | MR LEELARBI 2380 7=, 7o, Rk FiT
FEB st RELTomEt 2 Tl BTN W TEE MR 28 & OHERE TR an g
HMGB-1 ERHEEHERIZ IR LA BICEE Th o7z, FIFaTMmE HMGB-1 18
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% POD3 D iR bR A BICADIHERZ R | ZO MR ILAEIC B L 5.2 DA
T-ELTL, A EMATOR R INENSEAEY ., et HMGB-1 B ENH B2 K 1L
Lt ahz, 8512, o HMGB-1 BEICHEL b2 AN FICBd 5%

ZRFENT OFE R EMS 70 LA EOREFIR, W ATEE LD SR 2D 72 E B
(CT/CRT- grade:0/1a)1EX &l Th-7=,

1999 £ Wang L3 <7 ARILEE 7 vzt HMGB-1 B2 EH- L, §Fn
PUEZ WD L TREEDHE T HI LA WA L TLR 29 BUMLIE 565700 7253 H
MmPEsays 8 EMEMEE 59, DAkES 606 F il R ERE ORMERIE
62:63) (EMEEIENY U~ T RLEAREE(L 7 E OIBMEIE 60, EBMEEEOHIECIRE, B
B 2 22 RIC 515 HMGB-1 BHRILEORE 1 HD, LHL., iMbassh R
RS TFARRE G H DT, EERARTE TN HIC BT 285 1T LA L720, Suda
57N, BE A R B T AN HMGB-1 18235 & HEO T H &
RHEHELTNDN 39 FAMTENCEWT HMGB-1 BRED L5 7B E 2 H 0 EDoX
VIR F N DR DDINNTALNNZ 725 TRV, ARIFFRIZH Tk, HMGB-1
AT B FPE LI B2 R e o728, BET 1 T3 POD3 o ifi
HMGB-1 fii& POD3 DJiif=2{LEEAS KeET 2 (2T, firaTm HMGB-1 &
75 POD3 OffifFE(LaEL =N ENADFHEERD | i1 DOMifEE ~D 523 R~
Sz, LA EDOZELVITRT HMGB-1 i3 RE i 1% EAE MR 2R A& OFE O T8I’ 7 &
IRDFTREMEDNE Z BTz, Bitto Hi%, MliFATICET 5 HMGB-1 O3B ilifEE 2
EOTHABRRFTHLHEHREL TIHY 60, HMGB-1 IR E T COMfifEEIZ
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BUAEE~—N—ThHoHEEbNA,

FEEt 2 12BN T, IR HMGB-1 i1, e it e fllc 33V T, TR s
fEVVEE ] (CT/CRT-grade: 0/1a) IZBWTCIVEE THoTz, 2L Ly,
HMGB-1 2MFRTEIRE O SOSPEIC G 322 &R RIS iz, e i A o i
HMGB-1 &A% 2.36 =0.28 (ng/ml) THAHDIZxT LT, AL BT AR EERIEF
HEATREF ToMm s HMGB-1 1E1%. 4.03£0.48 (agml &Sl Th o7, DEIE
EREEZBWTL, F0Mho b PEEFERLR 6768 HEREBIZ K> T HMGB-1
DERE L TODAREMEN Z 2 Hbh, HMGB-1 13 ETERIZLY necrosis #32
U7ofifa=e | WEHE LS~ ra 77— ORI L0 5 i S D 2 EA I HAL T
% 2829 F7- HMGB-1 132 OZF A THS RAGE ITfEE L, MilaNS 7T LTh
% NF-xB &AL . RIERUSEZ AL T 575 6D, Tzzo HIE, RiEEEEE OIEEHR
(BT DIEMAL NF-«B OFINHRME ST HIRIE ORI R EAEREL THY,
BRIV FESNDEME NF-«B OIFEHBLVNEEMTRTER O RIMEL T4
b ARRTHLERELTND 69, L= T, Mifaio it HMGB-1 fE XSS
O HMGB-1, FHZRRIERO KNI BINILOLE X LT,

F7-, Al HMGB-1 B, 70 5 2A EOBE IZB W TRV SE TH 7=, Zhou HiX
LPS &5 o1t HMGB-1 fHI IS E Y ALY EH< 7 A BN TIVEE TH-
T EWELT5 T, Enokido HiZE#~ T AR TO HMGB-1 HHNEE~T A
FOTTHEL T2l kY HMGB-1 SEERSICBRRHLEHMEL TWD ™Y, E7z Sk
FECTIIFEERIZHEIBAEREOER TIZED, FICBEENET T 2IEF A%<,
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HMGB-1 027U 7Z AME T 25T HMGB-1 fEIC R BEN - AT REME RN H B, BEL
VRGNS B OAFFEDRRBEE L7200,

AREE T, POD5 £TOMET HMGB-1 OB AT LT, +570E B35S
T B EZEITRO o725, POD7 TOEMARENIGOTIE R T A&,
POD7 oifii§ HMGB-1 B IXIEAPHERETIE 7.0£2.3 ng/ml THH7=DIIHL
T, EFERE S BHIEREDS, 15.0 4.9 ng/ml L& IETHY . EAEMEN SSAGHERET
FEMTE R I BV THIE HMGB-1 S&EICe5E 0 LSz, HMGB-1
VB F OV AR A LB U R BN > T EFTAEA1BHY, 5B ILIZER
M OB L IRE T DULBEHESRIBINT,

KRR OFERNS | HALZRAELFRE, Fric@R RS REIFR IS FHENE
FEAL Lo WA TERAR VA TR BV fiaim s HMGB-1 S 1{EFEFLf
% O BT FER 28 B OHEFRIE O T HIA F L2 DL L0110, ATRITTER D RICEBINSZ

EDRENT,

%5 E1 /NG

THALERAN PRI E ], B EARTG I E RS sy Tmy HMGB-1 (24
iR R AL RE DR T I 25 & HHED BAEAL LAHBIL TV, AT I T D i &
DHZER~—N—D—D>THHEREINT,

E7-, AT Y HMGB-1 21, WRTERA~OEFEORB G R Shz,
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SHAEE HOH R I BT D SRR S O BB AR J5 1T D AEFH 2 e | 12

HMGB-1 O&FNZ B oM 5!

Parardl W exo El===N

B1ET B

CNETORRRMRFHILD | BIERE BT DAL A B SR IE AT R B Tl

U>

%I 2R A PHED T AR &L EI AT IS HMGB- 1 B35 1% EAE R 2R A
OHETRIE T THAZ LRI,

FRRR BRSO RREA R E00 A CRIE T2 BUR IR S Js L OV iz 5| Efe< i
FRHEIE ZIFIC B L7222, ZO IO DI IEICEDZ LT/ TIEH DA, FUH%
RER 28 A BHEA W ZE XD | T RAH T PRIl RS A SR L 07 R BB S A
IZETTWALOEHERESND,

Z ZTARE T, 8o A THE 28RS £ 7 L AR . FRES 2 0 it A8k
(CHBIT DAL, F:lZ HMGB-1 O 5I2#E H L, RE% MM EORRER RICE

TFLRIEHE SRR ORE L AL 52 8% HITHRR A T o7,

528w

EaLy)

C57BL/6 (8 #En, 20 =2g) it~ % (Japan SLC Inc. Hamamatsu, Japan)%
iz, BRI ER R PR mE L B 2 0ORE 2= GKE8E 5 11075)
HARGAAZFEASNTEREL =,
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ETINVOAERR YTV T

(Diaf 1

NI E S —VIEER IR 5 LD 25 EE TS~ T 22 B O EE BAZEE,
10mm $hHIC CHRBE R U RS 2 g A L 7o 2 | X R IR A 2 (HITACHI
MBR-1505R2, Tokyo, Japan) %\ T 0.5 Gy/4>. 150 kV. 5 mA [T 8 Gy (04
F SRR 24T, 20t 2 A H BB RIS TRE L,

2 FMRIC~U I — )V EPEN R B IO S BB TICBIEL . T RERIR
(IVC) Ly &M z#E, 500 g, 10 /O CMZED MiFZ /B UAET ZTo-80 °C
ICTRE LT, FVO TRARE XH9IZ 20-gauge @ elastic Fo—7 248 A U BafzfHi
RHE7K (PBS : Phosphate Buffered Saline ) 1.0 ml Z 2 [a]73 A - [al{X Ut fa Heigk
(BALF :Bronchoalveolar lavage fluid ) L7z, ¥:H#% 500 g, 2 73500
%, BBz -80 CIZTRE LTz, fW TRAERBA TR, 10 %A=l i
EiEM% 5 um OEZ1ER, Hematoxylin-Eosin 44} U8 E-Selectin, HMGB-1
OFIEY LT AT U, Fo, —EOMHEBEARIEZE R I THME D% -80 CTHRE

LTz, =D AFAEE 10 PL 2% e,

(2)sTt 2

Rt 1 Rk, RS2 2 BRERRL 72~ A2 LPS (Escherichia coli
0111:B4; Sigma, St. Louis, Mo)% 50 pg/200 pl (2 TRE#ARLVEE, 1. 3, 6, 24
e IZENE N UL S — VBN IR A KD 5 BRI T LSRRGS 1 AAR,
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3%, BALF, fitifHa BB RE LT,
Bt 1. et 2 Lhic, R s 25Tl < 2 BRBEL-~7 2 (Radiation
BE) & BB E A b T 2 5B RRE L 7=~ 2 (Control &) D 2 BE CFNZE

NHBREIZAT o7, =7 RALEHE SRR 10 T3>z Az,

(3) #st 3

AR 2 B, FHRR IR 14 2 ARG L7z~ 22 LPS 50 pg/200 pl (2 TR #:
BREDEE, 6 BB IZENEN ~ ML E A LN 5 LD 25 FRIEE T
(2 E BALF 28BS E Z@ A EE L, M, ZOMFHIB W T, U
FRgY 2 ERRIE LT~ A2 LPS Z#8d, £ 0% 30 5% I2H HMGB-1 /R 7 —
FVHLR (Central Institute, Shino-Test Corporation, Kanagawa, Japan) %
2mg/kg/mouse (2 THEIEN T G- L7c <7 X (Radiationt+Ab #f) » 3 B TENE I

Bt E T o7, =7 AILEEE 10 L3 2% Hu -,

Enzyme-linked Immunosorbent Assay (ELISA)

Mm% K% O BALF HOY A AR EE L, TNF-o(BD Biosciences,San Diego, CA).,
Macrophage Inflammatory Protein-2(MIP-2)(R&D, Boston, MA) . HMGB-1
(Central Institute, Shino-Test Corporation, Kanagawa, Japan) % T

ELISA £ TRIE AT 272,
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i 0 g

FARRRIZ DV T, ~= b o U e (H-E Qo) KOSk 71 2
BIZIDRE AT oz, AR EIT, T 10% S~ BERANTT 40
YR % 4 ym (ZEY) FUULTRANT 740 % T8 ) — R E 2 R G IR K
AT T2, LA — L —712T 120 °C,15 S EOHREIFE & HE1T%. 3 %
R K FE 2 AV TR~ LA T Z —BOMBIZ1To7, M, FERFRBUS O
NI 2 %7 2IMiEEfF AL, E-Selectin {3#{ E-Selectin 7NV —J/LHifk
(,BioVision Research Products, CA, USA)% 1000 {7 i<, HMGB-1-131Ht
HMGB-1 & /7m2—F /L1 &(GTX62170, GeneTex, )% 1000 {547 HIZ T, — &kl
&L, 4CI2T Over night (2 TRIGSH 72, ZPLAIT Envision system
anti-mouse and rabbit(DakoCytomation)Z{EfAL . =& 1 FEKE. 0.1 %D
diaminobenzidine(DAB)ER T 1 /3 FDOFEDHE  ~w ¥V TRY A HET

L7z,

i EERZER (MNCs) -BALF 41 MNCs O43EfE 7 o0 —H A AR — I KD F EHUR

DfEHT

TR EE S 2 FE[#7% Radiation ¥ % O Control ALY sk A2 £- B L7, MifA Ak
ZHETIL7=0% 0.05 %collagenase-RPMI (2 trypsin inhibitor 10 ul/mouse %/
ZT=OBERE, 37°C, 15 RIS TINRL 7=, MR E IR A Ay 2 B2 TTv->
ST 33% Percoll solution [ZIFAFSH7-14 500 g T 20 sy oBEL, |
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HEIFIELT A bR, i MNCs 25 1oLy MRER LTz, BHN7c <Ly M
erythrocyte lysis solution (0.17mM NH4Cl, 0.01mMEDTA, 0.1Mtris, pH7.3)
THRMERA VRS X512 10%fetal carf serum(FCS)RPMI 1640 medium T 2
[EeEE L0 B 55N 72 MNCs %2, BALF 122U, 500g T 2 5 L% FEEEIC 2
EeE LGOI Ly b ENE LT v — A NAN — T IV,

it MNCs X O'BALF # 0 mHi/E 4 Anti-CD16/32(2.4G2,BD PharMingen,
San Diego, CA)ZX% pre-incubation (2 ¥ FCy IVIII receptor % blocking L7=%.
T /711 —F L ik (monoclonal antibodies; mAbs)% Fi\ T, FITC-conjugated
anti-F4/80 mAb(eBioscience, San Diego, CA) . PE-conjugated anti-CD68 mAb(FA-11,
AbD Serotec, Oxford, UK), APC-conjugated anti-CD11b mAb(eBioscience, San Diego,
CAICES 3 B BIETRENT LT,
i AE

BB 5 B FiEPEOfRE]

N

TN

MAEFBEMEICDWTIE, Sio GO FIEICTHGELT: ), vV AZRIESES 2 HFfH
AN FITC kS 7= albumin (Sigma-Aldrich, A9771) % 5 mg/kg (2 CREARL
DEEIRIR G, <A — VIR R G D2 S T IVC K0ERmL ., &
MAEREL, HEV T PBS1.0 ml (2T 1 BEEA-FURL BALF #8072, &MmiZ->n
TIL, 500 g, 10 I CGEOUIMIEEL 778, BALF (225X 500 g, 2 iz D% bk
& EIR LT,

1175 ) U" BALF f&{A0 FITC {RE A&7 1L—R)—4 (excitation=494 nm,
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emission=520 nm) |2 CRIE. MiE/BALF O Lba G E HiEME L,
i, Radiation &£L Control 2T, PBS H,L<i% LPS & 5- 6 B % 21T A/
ZEH, PBS % 5-0 Control FEDOV-E)EA 1 LU T, o> 4 BED LA RO T 5 FEH

TO BRI ZAT 12,

et RIS

/o7 — X2 — 3B E B R 2= TR LT, SBT3 Stat View 5.0statistical
software package (Abacus Concepts, Berkeley, CA)Z H\TiTo7, 2 B O
UL, Student @ tFEL V-, 2 FER OFH B IZ DT, Pearson O FH %%

FRWTHE L, Wb P<0.05 2> THEZEHN L,

5% 3 Hi fER
(1) #%F 1

RS2 M BRE X OVE I ER S5 B OFR B OERE 2 B L 7= L 2 A, A 1 W%

— 27 BMLERER AP ERER, UL SEREOMETT L £ 01% 2 R B ICIRETRTOAE LS
[E1E L7 (Fig.8), L= T, BaRICE Wik, INaaE% ., B ME &R O E O
BEMER LRI PN E T 2282 FEL T, B 2 BREEOMETEITO 7 ah=
—/LELT,

R R 2 EE%OME YA MNIA LV EERIZOWTIL, TNF-a, MIP-2,
HMGB-1 &£4,iZ Control #, Radiation # TH EZITROLNL-T-(Fig.9a), L
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7L, BALF F49-1 s H A fHIL TNF-a, MIP-2 £, Radiation #E3 G B IZEE T
1) (P<0.05) . HMGB-1 {5 B 230 /210 A8, B\ VBRI 3807 (Fig.9b) .

ixigk THZEAE H-E el TR 54, Radiation BEIZISUT, JFERED AL
JE .| FuREIE ~DORIEMIEOR B O AR 7 (Fig.10) , 7=, E-Selectin %
Gef8,Tid, Control # TiL E-Selectin O FIRIIFRDH 20> 7253, Radiation #£ Tl
fiti o> M5 N ECHBA@ LZ E-Selectin OFELAFRO 7= (Fig.11) , HMGB-1 & 42 Tl
HMGB-1 (IAtiflasE, K& 38, mE NG, MEOREMIADZICREIEZTZD,
K1z Radiation FFCIIMifafE IR IIEMAIZ BT DRBETTEN RO OLN
7~ (Fig.12),

FAR BLAZER ) O BALF EZEROZAPUR DL b E AL, Fikdik. B

H1&4 |12 Radiation £ C F4/80(+H) O#faIC 55 CD11bH) DO EIG 8L
TEY, FZ BALF FUZEBWTEEE Th-o7= (Fig.13), Ak ELZE BALF (2

B S NTMIEEIZ 2 BRI TEITERD o T,

(2) it 2

LPS 5% Ry 72 Mg A N AV EEAERED LB A 1TH L, TNF-a 135 1
e[ #12(P<0.05) . MIP-2 i 3 FFf#]#4 ., 6 R f%12 (P<0.05) , HMGB-1 13 3 IF#fi]
#%(P<0.05), 6 MF[ET% (P<0.005) (23 C Radiation BN FBEICHMB TH o7
(Fig.14),

FeIZIMTE H HMGB- 138 H O yTEN B Th-7- LPS #25- 6 £ I12 31T 4R
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BWTCOEE RDHE, MELED ISR R AN DM IR BE D BEIE K ONEE ~D %
SEAE DR AR O 7225, Radiation FHZBWTEVERE Tho7- (Fig.15), £/
HMGB-1 O3 A e e Tt 35 & Radiation BEIZ BV T, VB IIZEL-

PAEAALIZ—Z L TR EBLO JUEE RO 1 (Fig.16)

()7t 3
PBS#5- X O LPS # & 6 Kifflik offi & &t a bk 354 LPS %5 6 kr
#4123\ Tid, Control EEZLLEIL Radiation B CH B/ M EiBIEOTTH#ES
RDT, £z, HMGB-1 (26§ 2R MFEL #5428 BT E Fiatto e

nflEnTz (Fig.17),

AR B

BB AR Z B T M RS X E B R HI A5, B8R 2B VT, Mt &
OHE L Z8ERU L B~ OB N L L0038, IET i ~O SRR LD E
BETONT, BOHESL TRE®ZREU A TRIET DB BB B LU Ehics| &
e ARMETE I IR I E B L LD D EFERI L0 0B A28 XD VR A 1T L TORR &
PRIKIF- L7205 CuD W79, @ B THT C U SRR E D DU IRIGBI R A C 38T
SHER NS - BIARHEIE A JAE T DL IIR TH D0, Wi IR B & DHER RN &
ETHHIELED, HGHRBAHCEIAMONORELZ T TWA R RBS NS,
FURFR RS LD S PR O AR IZBAL TITWELE AR SN L0, B
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N RSN DR PR ZEIZ, aRREE &K OildN ~D~ra”7 7— UL /RERe
R ERZR EORIERIBREN RONAZE ™) filadiie ik (BALF) O HIAEEALZ
BWTYLSERRAF N ERDOEIE AE RN T2 LE LV DD O RIESUS DR -
WbHEEZZ LN TS 9, Rube Hi% 12Gy O2MFLREHETTHE mouse o AfiFH #k
BT DRIEME T AN A D mRNA ZREFFIICHIEL 7282 A, TNF-a, IL-1a,
IL-6 A3 TIEMEIZ ER-T5Z 82 REL TS 77,

TSR IR 2B 2 EBRAIR AT Tl Z0EFIL 2-8Gy O—[FIBHHRETIL

FEHLLAZWDS, 10Gy LA EO—[FIER R E TIXRE LT EHE ST 1880

DIEFTTIE, 10-12Gy TOHE N Z VN, FHFTEIL, BB T 7 L TOM
AT I R IB B IS IR AT LA TR E LT RBRAR TH L0 | TR IR
HEEROREFEITRE CTHLM, ZO%RIEBIEED LPS 4% 535 second attack £
TV TOAMERIE K QR EO T2 B & LTz, BB IS DR IG RS TOME
2 50-60Gy THHOIZKTL T, MTATIREIX 30-40Gy 23— XA TH D, I THAKIZ
BIFHREIEROMAITRFZ R, ERDOERET NITBITLHED T5%dose T
0% 8Gy TOWTIEITHT-,

AW IBNTH, B 1 BEE A — 2710 O mERE, drPEkdk, Vo SEREMK
T, 20 2 B BICRIFTOMICENE L7z, 2k, BN B BB 230 2 18
MCEEL-LEZ25NHZLEY, second attack (Z2-OWTik, RS 2 BWIHEIITH
Taha— VAR E LT,

WmEMEEOREL, REICIVE~sa77—208 TNF-a < IL-1 BEAS
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D, TSI T PN R AR & B L 2 1R E-Selectin 23895,
MR > THOM/MLEICEEN TE A MEIT L 7 F U REFBL
E-selectin &#5& ., rolling Z 5| & 24, /o, RIEICIVER LI TN ALY
HMERDS RSN A EMBRRE TA 727V ORISR B0, mENLZFRmIZ
BRI A TV U R THS ICAM-1/LFA-1 51X VCAM-1/VLA-4 &%
LTINS B MmERA R E I HE 5 L (sticking) . B MLEKAS M8 N B R B2 380
BFTO# AN ~ZiE L TV < (transmigration) , ZOFEBEIZ 51T D HURR R I O 5
WERRF D120, TS 2 HMBICBDRIEME A NIA L OHER | ST
ANIAVEEEET D~ a7 7 —V OMREE L, N KR EL 5 X7 i
BENEARO T TH, RO RHIZEB T2 E-selectin OB, £z, BEFEORIENE
YARTAL DI TR, RBIRRFHI BT S &0 " shv. HMGB-1 D&
FHLU BREIT-7,

F97, B 2 BRZICEWTE, MHEANIAL EA TR OEEIZBIT5E
TR o778, BALF FEAEE, TNF-o, MIP-2 OEAITAEILELTE
. HMGB-1 IZ DWW TH A BEEITRWV R TEDHMZ RO T2,

FE ST 2 SB[ # 0O Bl 2 35\ TIE— o0 i A b B o0 JEJEL e OV R B Bz | il APy
~ORIEMIBORE RO O, Flo, ZHORIEMIIC— L TRBEERAICE
» HMGB-1 OFEEEED TEY, NI I RAT T HMGB-1 FE O TTIEE) i
RTE, Zhu, MEEET BT LY MIGIY RETO KSR I IEE 124
U7z&7 % Ueno HOHREIZTJEL 720 32,
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F7-. BALF th J OVIHE R H AL BRCR M Il TOXRmFUR DB E D& FRIZ
BALF H1Z30 T F4/80 BHEMIEIZ A5 CD11b(HAIROEI & 23 L Tz,

B HEEERRMRONRE ThLH~rn7 77—V B RGEL TNF-o ITRESNHRIE
P AN A L FEEAREEHEFED, Kinoshita i3, ATI&ICKITA~I/a77—Th
% Kupffer #AZIZ35\ Tk, CD68(H) ML EIZEREEEAN . CD11b(+) M fiaix
TNF-o PEAERENENEILE W EEHREL TAH 8D, Bk - BALF iz T [FE
BRI, TR R 7 B ERCR AR O R i HUFE Y CD11b(HARRAENL 2720 L0Hh
WA BELELRLTVIRBUZ 22 TN DEF 25, ZOBRITRPNZIZM T2 K EM AR

VIESR LD AR CEEL 720 0 Tl Bl s ThHH I mouse (2 GFP 1253

“~

HMilaz B BESIEL T L IZB W TS TEY 82 itk HE RO DV i

~

/a7y —UHZHEBTS CD11bGMARIZ >\ TEH, BRiRROMIaTchHHEH
EXND, — 5 CD68(HMARIZ DV TIL, B RS Zx U CHR BT A FF > 2808
HESNTEY 89, KRBV TH BALF/E R EZER A M SB o CD68H)-
F4/80(HMIAIZ DT, FRETRT I BV TE BT -l

LPS #:5-128% Second attack (ZfEORIcAa 5L, M TNF-a, MIP-2 KT
HMGB-1 OFEEATTHED RO HILTIY, F7iZ HMGB-1 FEADOTTERIEE Th o7z,
FiiE Akl Zd T LPS & 5- 6 FFfE 14 TIEAiRaiRRE O 2 B 72 JEE K O SE MR oD B8
ERRFEZD  HMGB-1 OFBTTHED /T TH#ER T&/-, HMGB-1 13EREEN
BEETHY, Mtz nTh, MifasEiifa, mE R Mmia, &8 3CRE, af ek, <
a7y — Y EORIEMIBTOREDBRDOND, ZIHDAMIH S\ T
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LPS #% 5\ LRI A Z T D Z LI R b i iz i i &g, LPS &2 5-% i
175 HMGB-1 EEAREDTUEENL, 26 RETOMIEA I L7-bDEEZ BN, 18
EOBRFIBWT,LPS ORENFE HIZL-TEREIND ALL OJFREIZEWT
HMGB-1 {&728 EH L, HMGB-1 % block 352 & TIREEDSHEN R ONIZEDOHE
NR#H5H29, F7- HMGB-1 I3 sepsis (LI ERLINAFHEEDAT (=—X—ThHHL
DL 3D 303D, Ueno H1%, BUMAEMES a7 3K T ALL e > 7= BEEIES], &
Wk LPS KRENEK G ICEDBEMES £ 7 /L mouse o i i e i ik o
HMGB-1 8 EA ML HIZe# T 2L KV BEE e EA2 1L Ty, FLHMGB-1 Hilk# 5-
(0 fifi A M TTE SR S 2 80, HMGB-1 23 BT Co R E4 B
(KT DAT 4 =— R —ThHERE L TS 3D, REFFRIZIVTIL, Radiation B
IZRWTH B2 M F s M TUEEZ RO . PRITLIRO & 512 L0 & % w4 7o
DS, MU N B IBRRE 2 X% B-Selectin FEHILHEL LB 12, HMGB-1 73
ERNEEREL ICAM-1, VCAM-1 ORBAETTET HEOHELHY P fifi 2%
EMHEITTHEICIE, HMGB-1 ORI TGELE G LT-bDEZ 2 605,
PALEDZEED HMGB-1 13, B #R R A SRR E ORI RSB L T

RO, SBRINLOFREICK T HMBRIEANC RS OB X LN,

SHi /NG
TR M FRAES £ 7 2R, BREH D BliRE 5 O BT RRIZ BE 5-97 5 S E A
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#E12X% Second attack (ZIWTIMHHARNTAL T EDA L PEATTEZTRD
LPS (232 SOGED B RIZ L D0 D72 LRSI LT,

VU ED IO GIEMIR OB 5230 | BB AR OR BN SN2 E 2
HIVD, ZNHOFRHED T, HMGB-1 X EE @& &~ Ty, MUR% SR
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75 3 BT, I bas A EHEI TR | AR R R ARTE PN AT 3 1T D I 2R & HHE
ciiEs HMGB-1 EORB#EM RSN, o, L2 EMEMTICIVTlRT HMGB-1
REICEEL 5 X HRT-EUT, WATRRE 2R E (CT/CRT-grade) 73R 71,
CT/CRT-grade #* 0/1a OIEFIL 1b LA EOEFIZHEL THiET HMGB-1 fE2E

B

KR

BlILEME TH-T=, ZNHOFERIY it HMGB-1 fEMTRIHER D &2

wt@e

TV RTEEMEDNE A BT,

FITARRITBWUL, RIEBITAR., Fr b P REEICE B L 1RERTT
(ZH1THIMTEH HMGB-1 {HOHER &S ik F R gL - Lo BB IRk T o
HMGB-1 OB OHER LY, RiE AR BT o F T #RES HMGB-1 &0

AL D8 % HRICRRIZIT o7,

B2 81 BRETTIE

-
s

2011 4EN S 2012 EETOM ., YR TEIERE XL TRIGE L F ST EE
(CRT) ZHifTL72 10 filA%t &L, miEH R O\WREE A MRk HMGB-1 OHER
IZOWTHRRT LT, AR HEEER R EMEEE SO AREZ T EHEL-
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(ﬁku %’éﬁ 739)
WikiS

A 1 D B B & )i 7 55 B - HMGB-1 R E

CRT a7, X CRT MEAT& MG EEASRMAEZ 2-bm]l &masiiL7,
Mgk A% 500g, 10 43l O BEL T2 ER L | -80°C THMEIRTF LIz, MiE
o> HMGB-1 2% |3 enzyme-linked immunosorbent assay (ELISA) 4 AT,

I 7E %17 -7- (Central Institute, Shino-Test Corporation, Kanagawa, Japan).,

TS AR AR RS

JREFRRE R IR IZ oW TIE, HMGB-1 1T L% )E i B LA BEt 21T -7, &
7o AR CORREMHER T D0, BT IZB W THA M IF 2 ORI
PRI OETBAT 72, CRT i -#1Zhif T L7 NARBER A O AR R % 10 %78
NV AEERANT T4 U R % 4pm (ZFEY), F LTI T4k, o2 ) — )b
T 2 YRR\ IR UKL & AT » 72, A— 7L —712T 120°C15 S O HUR M
[EERifTR . 3% @RIk R E W TARE~ VA X 7 — B0 21T o7, FE
R SIS OMENIE 2% 7 ¥ g% AL7-, HMGB-1-i35t HMGB-1 & /712 —
FAFUR(GTX62170, GeneTex,)% 500 (7 RIZ T, VAT F L 13fie b A M7
FF e RE )y —F LR (MNF 116, Dako Cytomation) % 50 (£ 752 T+
NEFEN—WIAELL, 4°CI2T Over night 2 CREESET-, Z%$FiiAiL Envision
system anti-mouse and rabbit(Dako Cytomation)Z{#HL . =ik 1 BFREIAE.
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0.1%® diaminobenzidine(DAB)IZR T 5 SRIOFEEDHE  ~< ) TG
BakiTL7,
HIE L, 400 fFREIZTRIENEISER 72 K OFEEE A 750 1 1R & H7-v 0 HMGB-1

SHIEARNLZ 5 3 FREHC TR, 3 B OFHEZHITEEMR T LI,

et RIS

/o7 — 2 — 3B E B EER A TR LT, SBT3 Stat View 5.0statistical
software package (Abacus Concepts, Berkeley, CA)Z A\ TiTo7=, 2 B O
B ZIL, Student @ ¢ EX VMV, 2 BRI OFEESIZ ST, Pearson DFHEILR

B HWTHRETLTZ, WTiLh P<0.05 b > THEZEHVELTZ,

CERII RS

BHAE

plil

CRT fafTEM DFEHI A Table. 12 (TR LT-, SEHFERIT 7213 7%, 10 B9 ~_TH
HEThH-T-, BEREOFEHEIL 582Gy ThH-7-(50-60Gy), 10 fFilF 3 HliziEs%

JEZS 2 %95 Salvage T2 hg{TS417-(Table.12),

CRT hifTHIZ 2B A1MiE HMGB-1 [EOHERE

if17% HMGB-1 {&1+ CRT B 6.08 + 1.9 ng/m] i2 %L CRT % 3.13+ 1.7 ng/ml
EHAD LT, BAEEIIRD o7, 10 Bld>5%H . Response Evaluation
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Critical in Solid Tumor(RECIST)# 812 T5 4225 (Complete Response: CR)
H L <ITER 4> Z o (Partial Response : PR) S22 iz 8 #ilL . %7€ (Stable
Disease:SD)  L<I3#4T (Progressive Disease : PD) 32 Wr &= 2 B2 T
F95&. CR/PRIEFITilaE# IZm+F HMGB-1 fEDOK T 2587223, SD/PD jiE
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HMGB-1 % 2.360.28 (ng/ml) THY, BIEFEEREBE B UA BICIKET

BT,
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HMGB-1 BtE#ifaE CRT /i 72.6 3.8 {7400 {575 2% LT CRT %1% 25.1
+13.0 {&,7400 {5REF A BT LT = (P<0.05), CRT OB RN
T 5L PR/ICRIEH]TIZ HMGB-1 5 O T 238D 773 SD/PD JEH T

AELLLT EREmE R Z(Fig.20a,20b),

g HMGB-1 {E &6k HMGB-1 fEo+EE]
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EOFEEE DM A7 72 (R=0.476, P=0.053) , Z#vxZ CRT MiATHI, MEATHEIZ/70T
THRETT 2&, CRT Hi CIIFERIIEER D 227 - 7275 CRT & AZB W TIIsRW IEDFE RS

40



Zd (R=0.979, P<0.001) | i8R R D72 ERF] (SD/PD JEH) (20 T

HMGB-1 2 &l Th-7z(Fig.21),

BAHE BE
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FEALAE T HMGB-1 13K T /LT, VAR R ARV EFI T, Mk - AE e
HMGB-1 [I&MEOEFHEBLL . CRT % oM HMGB-1 fE & £ 58 5 fk
HMGB-1 BYEMBR I E O Z D72,

HMGB-1 O3k~ 72 EE MRS CHML T D ZERiE s Ty, BiE.
fElE - E AR AR FLE . MElEE 6 L VB R A RS 2B W TIE kI
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WTHRESEEL B2 HEMEIN TS 6768).80) | fiEfmo Cell line (28175
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NEAZEE AR MR & 2 _E R Rak o SCCT 128\ T HMGB-1 BL U BETH
% RAGE ORENTUEL TWHEOHENHD 8), ZNHDOWFFE T, FITIREIZE
BIEFCHIAA, 5DV TS E FRE L7 R AE MRS HMGB-1 257 2 /fas s
NTW5, L, EEZOLON HMB-1 2% B TWAEO@RELHD 89, AHFE
IZBWTEH, AEEEEERO HMGB-1 Y+ Tl IC R E IR 2 R B9 DM Aa it
ZRDIZH | ZOILERY H T EEMIE~— A —THoV AN I F B THI R
EFAEEE 2N, $7-. CRT %o MET HMGB-1 L& 8 M EEHER
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BB D MTEIAR . FR AT AL S RO AR R 0% B T ) AR A SO B OV IR
BAEOHEDIRREICH- 2 A EIZ W HMGB 1 125 H LK, EBRIICHREIL
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Tablel. ERFRABFHEEET R

NACRT(1=30) NAC(n=36) SA(n=33) P-value

Fih (%) 65+8 66+9 6949 0.1548 *

] Bk 26(86.7) 34(94.5) 23(69.7) 0.0648 #
E-gid 4(13.3) 2(5.5) 10(30.3)

RS &Rk Gl 21(70.0) 22(61.1) 20(60.6) 0.6855 #
REfess 9(30.0) 14(38.9) 13(39.4)

BEE Tl 3(10.0) 2(5.6) 12(36.4) 0.0251 #
T2 3(10.0) 4(11.1) 3(9.1)
T3 20(66.7) 27(75.0) 17(51.5)
T4 4(13.3) 3(8.3) 1(3.0)

I NEREEFE NO 11(36.7) 5(13.9) 19(57.6) 0.007 #
N1 8(26.7) 11(30.6) 9(27.3)
N2 8(26.7) 9(25.0) 2(6.1)
N3 2(6.7) 8(22.2) 1(3.0)
N4 1(3.3) 3(8.3) 2(6.1)

pStage Stage I 1(3.3) 1(2.8) 10(30.3) 0.0009 #
Stage IT 12(40.0) 7(19.4) 12(36.4)
Stagelll 10(33.3) 19(52.8) 8(24.2)
StagelV 7(23.3) 9(25.0) 3(9.1)

ERE PR 2 FEI 5(16.7) 13(36.1) 21(63.6) 0.0006 #
3 fRi 25(83.3) 23(63.9) 12(36.4)

MeantSE  *Student’s t-test ~ #X  test

NACRT: Neoadjuvant chemoradiotherapy fifBI1b M ETHR B %
NAC: Neoadjuvant chemotherapy B[t %
SA: Surgery alone ZFfffBijH
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Table2. BEERQ A -HERER)

NACRT(1n=30) NAC(n=36) SA(D=33 P-value

BHE (&) 21/30(70.0) 21/36(58.3) 12/33(36.4) 0.0235#
EEfRE 8/30(26.7) 4/36(11.1) 2/33(6.1) 0.0517 #
RO 32 & BHE 16/30(53.3) 16/36(44.4) 8/33(24.2) 0.0522 #
EEIEIR S S AT 11/30(36.7) 13/36(36.1) 3/33(9.1) 0.0161 #
FTEFRE () 3289424 3 486.6+18.0 465.2425.7 0.1486 *
HmE (g 846.4+90 .4 874.4+112.7 769 4+115.7 0.7727 *
ICU 7 Bl (B P 44.6+7.0 37.345.2 29.8+3.1 0.1520 *
iz ARBE (H) 45.8+7.2 34.545 4 27.6+2.3 0.0494 *
SIRS & 4R (A) 4.340.4 2.740.4 3.540.5 0.032*

Mean=+SE *Student’s t-test #x * test

NACRT: Neoadjuvant chemoradiotherapy fifRI{b T B E

NAC: Neoadjuvant chemotherapy fiTRI{b2EE

SA: Surgery alone F T ELIR
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Table3. BIEHBEEMTREIZH T2 SIRS ZETE TS H - CRP {EQHES

Pre Post PODI POD3 PODS5 POD7
BMmEkE (ul) NACRT  ** 11 4730=394 6096=712 *=7746=500 * 8816=466 8066=535 9983=707
NAC 6152=281 7216=569 9241=516 9627=748 9014=508 11016=645
SA 6184=342 7781=550 9242-494 10209=533 9515-696 9787-651
&R (0) NACRT %36.5=0.1 38.0=0.1 38.2=0.1 37.8=0.1 37.6=0.2 37.4=0.2
NAC 36.4=0.1 37.61=0.2 38.0=0.1 37.5=0.1 37.5=0.1 37.2=0.1
SA 36.2=0.1 37.90=0.1 38.1=0.1 37.6=0.1 37.4=0.1 37.4=0.1
% () NACRT 78.0=3.6 793.9-2.6 93.2=27 101.2=3.8 *104.9=3.2 98.9=3.0
NAC 77.9=23 %90.7=2.4 %93.1=2.1 98.3=3.2 101.5=3.2 973=3.9
SA 71.9=2.1 81.9=2.2 86.5=2.7 95.5=24 96.7=2.8 97.7=3.0
ERE () NACRT 16.5=0.5 16.2=0.6 18.8=0.7 17.8=0.6 20.4=0.6 20.4=0.5
NAC 15.6=0.4 %15.7=0.5 18.9-0.6 19.2-0.8 19.7-0.7 19.7-0.9
SA 17.0=0.3 17.5=0.5 19.9=0.5 20.5=0.7 19.6=0.4 20.0=0.6
CRP (g/dl) NACRT 0.92=0.19 1.75=0.52 10.56=0.61 15.16=1.21 10.53=1.34 ¥11.22=1.56
NAC 1.18=0.30 1.44=0.23 10.95-0.71 17.56=1.18 1134=1.15 10.12=1.03
SA 0.95=0.20 1.25=0.27 10.00=0.74 15.27=1.20 8.51=1.06 7.53=1.12

NACRT: Neoadjubant chemoradiotherapy
NAC: Neoadjubant chemotherapy

SA: Swrgery alone

Mean=SE Students’ t-test

Pre: Pre operation

Post: Immediately after operation

POD: Post operative day

¥ P<0.001 vs SA

11 P<0.01
# P<0.05

#% P<0.005 vs NAC

# P<0.05
s SA

vs NAC
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Fig.1c FA#THIRER ¥ &k (Pa02/FiD2)D HER
NACRT gt POD5 LIZ. #hoD 2 B L& L A IEE TREL-
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Tabled. BERREBEMEEEF

Fi 6243
i3]
Bt 22
=ik 6
ey
BIiERE 6
8IS 5
ARz 5
KRG 12
FWEM () 412.3450.2
HIE(e) 1155.04197.0
SIRS S##ABI(H) 1.4940 4
if#k ICU H7EEM (BER) 37.2417.6
Mean=SE
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Tables. LB HGFHEFHEAMBOMBR HNMGB-1 REDHER

Pre POD1 POD3 PODS POD”™
HMGB-1(ng'ml) 1.32=0.40 S.81=1.71% 6.78=1.46%* 3.69=0.97%" 2.36=0.76"
Mean=SE  Student’s t-test “*P=0.05 vs pre operation
Pre: Pre operation ##P=0,005 vs pre operation
POD: Post operative day =P=20.05 vs POD3.

==P=0.005 vs PODs.
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Fig.2 SIRS #f &% HVGB-1 LDFEES
POD3. POD5 (> 1f1i& HMGB-1 iREE & SIRS #iRICIE D4R RSH 1=,
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Fig.3 1A% s Mm% HMGB-1 LD 1aRE
SIRS ZEFEEIEH D55 POD3/POD5 M :iL:A%A POD3 M iniE HMGB-1 &, POD5/POD7
MO03E%E PODS (O niE HMGB-1 IZF W F N IEQHEHBEEDHT=,
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Fig.4 FhE& & mB b HMGB-1 D1EES
POD3 i % 1tges POD3 If;F HMGB-1 {EICADFEREERHT=.
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Tables. fiTHIERARREZNE E2F

Eﬁtx—'w&%ﬁ’a‘ﬁtﬁ F=ESE
p-valus
(1=16) (n=11)

I 69=0 67=0 0.4307 *
=5y EEE 15(93.7%) 37(81.1%) 0.3304=
e 1(6.3%) 7(15.0%)

N A BN C 107.6=16.1 1092=182 0.7674 %

FEV1.0% 77.1=07 782=11.8 0.9083 *
DLCO 13.8=142 154=141 0.2120*
AT 4 T 3(18.8%) 20(45.5%) 0.0500=
NACRTNAC 13(81.0%) 24(54.5%)
CTCRT-grade 0 2(15.4%) 0(0%) 0.1224=
la 9(69.2%) 19(76.0%)
1b 2(15.4%) 6(24.0%)
EEEE T1 2(12.5%) 11(27.8%) 0.2171=
il 1(25.0%) 1(9.1%)
T3 8(50.0%) 27(614%)
T4 2(12.5%) 2(45%)
Yo AEiEERE N0 5(31.3%) 21(47.7%) 04307=
N1 1(25.0%) 12(27.3%)
N2 5(31.3%) 6(13.6%)
N3 2(12.5%) 5(11.4%)
sEIEERRE MO 15(93.8%) 13(97.7%) 04470 =
M1 1(6.2%) 1(2.3%)
pStage 2(12.5%) 12(27.2%) 0.6278 =
o 5(31.3%) 9(20.5%)
I 8(50.0%) 20(45.5%)
Ay 1(6.2%) 3(6.8%)

san = 8E  FSwdants e ﬂ,}:::e:

WACRT NAC XNeoadpovmnt chemoradiorharapy Neoadjuvan: chamotherapy

FE I CEHRS AR

o m

".l_:'E. 4
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Table7. BEE = (TP EF)

SEMFRER & HHE FEEHHE
p-value
{n=16) (n=44)
M) & BRL IHER 0(0%) 10(22.7%) 0.0367 #
e B2 IR 16(100%) 34(63.0%)
REI &R 24 e R 14(87.5%) 30(68.2%) 0.1346 #
Rep A 45 2(12.5%) 14(31.8%)
REERiR1E RARE 6(37.5%) 10(22.7%) 0.2525 #
FEL 10(62.5%) 34(77.3%)
FRE R 2 RN 3(18.8%) 29(65.9%) 0.0012 #
3 fEf 13(81.2%) 15(34.1%)
F I BFR (&) 507.5+£77.0 143.0499.9 0.0229 *
METIRIERER () 167.5+45.6 148.1451.5 0.1914 %
HinE () 905.3£775.8 559.0+419.1 0.0305 *
$i 0 HY) 7(43.8%) 13(29.5%) 0.3020 *
Tl 9(56.2) 31(70.5%)
MeanSE  *Student’s t-test  # x - test
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Tables. BEE & (TR EF)

EEFRFESGHE EEHHE

p-value
(n=16) (n=44)

H#EFT2 &Y 2(12.5%) 7(15.9%) 0.7436 #

7L 14(87.5%) 37(84.1%)
ffg ICU EIFE  (BFE) 33.4428.4 25.0413.2 0.1251 %
ik AlRB# (A) 61.5450.6 2974185 0.0017 *
itk SIRS HARS (A) 5.6+2.1 3.542.6 0.0049 *
ik 30 AHET 2(12.5%) 0(0.0%) 0.0171 #
TERRIE 8(50.0%) 0(0.0%) <0.0001 #

Mean=SE *Student’s r-test  #y~ test
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Table9. €188 15 287 2 ME+F HMGB-1 2 EZDER

Pre Post PODI POD3 PODS5
HMGB-1 EEMFIREES GHE 5801.40" 7.08+1.20 10.30+2.84 10.17+2.08 13.00+4.54
(ng/ml) JE & BHAE 3.47%0.43 5.86+0.80 8.69+1.48 10.20+1.49  12.72+3.01

Mean*+SE

Pre: Pre operation

Post: Immediately after operation
POD: Post operative day

*P<0.05 vs. =5 HE
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Tablel0 RIS HMGB-1 REICEI SEE S - S L E/HEN

Univariate analysis

Multivariate analysis

Hazard ratio 95% Cl p-value Hazard ratio 95% CI p-value
FM (70 7%) 1.581 0.894-2.796 0.0073 1.353 0.622-2.939 0.0025
TERI 2 1E) 1.48 0.657-3.332 03439
MALEE(HY) 1.631 0.936-2.840 0.0836
FER(T3.4) 1.298 0.725-2.324 0.3795
)2 ERERAE(N2.3) 0.957 0.529-1.730 0.8831
=RIEFE M) 1.562 0.378-6.456 0.5380
CT/CRT-grade (0/1a) 1.394 0.562-3.454 0.0173 1.451 0.577-3.644 0.0357

Cox Eeffl/NHF—FETIL

Cl: Confidence intervals

CT/CRT-grade: chemotherapy/chemoradiotherapy-grade FRSTRIEEALS NIZILFEED B ESREOREHAGSEFZ R ESELE
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Tablel1.POD3 ffifgR LB I 2T E - E XM

Univariate analysis

Multivariate analysis

Hazard ratio 95% ClI p-value Hazard ratio 95% CI p-value
FHn(>70) 0.705 0.437-1.138  0.0797
5 (B 0.837 0.414-1.692  0.5243
WRGEE (HL) 1332 0.821-2.162 0.0179 2.729 124-6.001  0.0124
%VC (RE) 1.502 0.456-4.946  0.5031
FEV1.0% (82&) 0.760 0.367-1.572 04598
DLCO (&&) 1363 0.642-2.894 04195
FERE (T3.4) 1.095 0.562-2.133  0.7902
2 B IERE(N2.3) 1399 0.701-2.795 03409
E=RIEEE (M) 3.511 0.789-15.635  0.0995
FHFRI(=450 43) 1239 0.663-2.315  0.5030
W (HY) 2.338 1.380-4.921  0.0059 1.082 0.492-2.380 08442
&R R (B 2718 1.309-5.647  0.0073 1.581 0.746-3.349 02314
SRiENERE (3 pEH) 1.885 0.989-3.592  0.0540
#YET HMGB-1 (3.0) 2.801 1.346-5.830  0.0059 2.869 1.252-6.574  0.0126
CT/CRT-grade (1b) 1.399 0.518-3.780  0.5073

Cox el —FEFIL

CI: Confidence intervals

CT/CRT-grade: chemotherapy/chemoradiotherapy-grade
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Fig.9a M+ Ak haVEERED LB
Mg AbhAVEEIL 2 BEITEEZROHTMN-Tz, &8 n=10 Mean=*SE
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Fig.11 fli$E#I=#175 E-Selectin i
Control 8 Tl E-Selectin M FIREZRHAVAY, Radiation E#TIX. MERNR . REXEEFICHE
BERHI-,
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Fig.12 ffi#A#i<$1+5 HMGB-1 faE g &
Radiation #Tl&. MEITE AL R AEMEMIC HMGB-1 B2 EEED 5.
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Fig.14 LPS 5 M YA hA EERED LB

TNF-a & 1 BERE# . MIP-2 (% 3-6 BRS7%. HMGB-1 [ 3-6 BEfEl#&(CFhZ 1L Radiation B
BEICHIETHT=.

BE-XHEM n=10 Mean*SE *P<0.05 **P<0.005
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Fig.17 LPS 125 6 B:[fl%# o) i & B4 & i
Control B{ZLbEIL . Radiation B TIXMME OB BMETEZEZ DT -, Tf-. HMGB-1 ik
ORSICEVNEZBEEODEELNRELZRD-. K n=10

*P<0.05 **P<0.005
***P<0.001 vs Control+PBS
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Table.12 #RIAHIIEF R RBETITES

Fhr(RE)  TER cTNM cStage  Radiation(Gy)  RECIST
1 70 Bt T3N2MO I 60 PR
2 72 Bt T2NOMO 1 60 CR
3 70 Bt T4N2MO Va 52 PR
4 79 Bt T3IN2MO I 60 PR
5 73 B T4NIMO Va 60 CR
6 72 B TINOMO I 60 PD
7 70 Bt  T4N3MO Va 62 PR
8 76 Bitf TIN4MO Va 60 PR
9 70 Bt T3N2MI1 I 60 SD
10 68 B T2N4MO Va 50.4 PR

RECIST: Response Evaluation Criteria in Solid Tumor E#AA (X B ABMEH|IERE
CR:Complete Response StE2&I)

PR :Partial Response &% &= 1)

PD :Progressive Disease 1T

SD:Stable Discase &E
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Objective. To clarify the time course of changes in
the serum HMGB:-1 concentrations in patients under-
going major gastrointestinal surgery, and to investi-
gate whether the serum HMGB:1 levels correlate with
the postoperative clinical course of the patients.

Methods. Twenty-eight patients with alimentary
tract carcinoma who underwent elective gastrointesti-
nal surgery were enrolled in this study. The correla-
tion between the serum HMGB-1 levels and the
postoperative clinical course were evaluated.

Results. Serum HMGB-1 concentrations in patients
who underwent surgery for gastrointestinal cancer in-
creased gradually during postoperative days, and
reached peak concentrations on postoperative day 3
(POD3). There was a statistically signi cant pesitive
correlation between the serum HMGB-1 levels on
POD3 or POD5 and the duration of SIRS (r [ 0.68,
P< 0.001,r[ 045 P < 0.05 respectively). A signifi-
cantly positive correlation was found between the se-
rum HMGB-1 levels on POD3 or POD5 and the heart
rates on POD3 or PODS5. Furthermore, there was a neg-
ative correlation between the serum HMGB:1 levels
and PaO2/FiO2 ratio on POD3.

Conclusions. Serum HMGB-1 levels increase after
major gastrointestinal surgery, and the serum peak
HMGB:-1 levels correlate with the duration of SIRS
and postoperative pulmonary dysfunction. o 2011

Elsevier Inc. All rights reserved.
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INTRODUCTION

Surgical injury sometimes can be a life-threatening
complication, not only due to the stress itself, but also
from the immune response to the injury and the subse-
quent development of an infection with or without any
associated organ dysfunction. Prevention of periopera-
tive complications is a major focus in the care of major
gastrointestinal surgery patient. An excessive proin-
flammatory response to injury and an overcompensa-
tory anti-inflammatory response to injury have been
associated with the development of systemic inflamma-
tory response syndrome (SIRS) or multiple organ dys-
function [1]. Surgical injury activates peripheral blood
monocytes, lymphocytes, neutrophils, and endothelial
cells, which results in the release of proinflammatory
cytokines such as TNFa and IL-1b [2]. The systemic re-
lease of these proinflammatory cytokines plays a pivotal
role in the pathogenesis of subsequent systemic inflam-
matory disorders, such as acute lung injury and, ulti-
mately, mortality [3, 4]. However, these cytokines
have a short circulating half-life, and their release oc-
curs early after the onset of surgical injury.

Wang et al. identified high mobility group box chro-
mosomal protein 1 (HMGB:1) as a possible late media-
tor of sepsis, unlike TNF and I1.-:1, HMGB-1 release
occurs late after the injection of either bacteria or bacte-
ria products into mice [5]. HMGB-1 is a nuclear DNA

0022-4804/$36.00
© 2011 Elsevier Inc. All rights reserved.
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binding protein with important physiologic roles, in-
cluding the determination of nucleosomal structure
and binding of transcription factors to their cognate
DNA sequences [6]. HMGB-1 is released from the ma-
jority of necrotic cells, and is also secreted by activated
macrophages and dendritic cells [5, 7]. Extracellular
HMGB-1 acts as a crucial late mediator of endotoxin
shock, fecal peritonitis, and acute lung injury [8]. The
serum concentrations of HMGB-1 significantly increase
16-32 h after lipopolysaccharide injection in mice and,
furthermore, serum concentrations of HMGB-1 are sig-
nificantly higher in critically ill patients with sepsis
than in non-critically ill patients [5]. The role of
HMGB:-1 in humans, especially in patients with major
gastrointestinal surgery, which may lead to organ dys-
function, has not yet been fully investigated

The present study was designed to clarify the time
course of changes in serum HMGB:1 concentrations
in major gastrointestinal surgery, and to investigate
whether the serum HMGB:-1 levels correlate with the
postoperative clinical course and the occurrence of
organ dysfunction in such patients.

MATERIALS AND METHO DS

Characteristics of the Patients

Twenty-eight patients with alimentary tract carcinoma, who un-
derwent elective gastrointestinal surgery via a laparotomy and who
was treated at the Department of Surgery I of the National Defense
Medical College Hospital, were considered for this study. This study
included six patients with esophageal cancer who underwent an
esophagectomy and reconstruction with retrosternal gastric mobiliza-
tion using a right posterolateral thoracotomy and laparotomy, five
patients with gastric cancer who underwent a gastrectomy by a lapa-
rotomy, five patients with hepatic cancer who underwent a hepatec-
tomy by a laparotomy, and 12 patients with colon cancer who
underwent a colectomy by a laparotomy. Blood samples were taken
from all patients before operation (Pre), on the first postoperative
day (POD1), third postoperative day (POD3), fifth postoperative day
(POD5), and seventh postoperative day (POD7).

This protocol was approved by the Institutional Review Board of
National Defense Medical College Hospital.

Postoperative Clinical Course Evaluation

The criteria of SIRS were determined on POD1, POD3, POD5, and
POD7. The development of SIRS was also considered. The criteria

JOURNAL OF SURGICAL RESEARCH: VOL. 170, NO. 1, SEPTEMBER 2011

TABLE 1

Clinical Features in Patients Undergoing Major
Gastrointestinal Surgery

Age 61.86 29y
Gender

Male 22

Female 6
Primary causes

Esophageal cancer 6

Gastric cancer 5

Hepatic cancer 5

Colorectal cancer 12
Operation time (min) 412.36 50.2
Blood loss during operation (mL) 1155.06 197.0
Duration of SIRS 1.496 0.4
ICU stay (h) 3726 17.6

SIRS = systemic inflammatory response Syndrome; ICU = inten-
sive care unit.

for SIRS include the presence of more than two of the following:
body temperature > 38°C or <36°C; heart rate > 90 bpm; respiratory
rate >20 breaths/min or PaCO, < 32 Torr; and WBC count > 12,000
cell/mm?, <4000 cellshmm?® or 10% immature (bands) forms. These
criteria were based on those established by the Members of the
American College of Chest Physicians/Society of Clinical Care Medi-
cine Consensus Conference Committee [9]. In addition, the serum
C-reactive protein (CRP) concentrations were measured at the same
time points as one of the routine laboratory tests. The serum markers
of liver function such as total bilirubin, AST, and ALT, those of renal
function such as BUN and creatinine, and the degree of hypoxia
according to the ratio of arterial oxygen tension (PaO2) to the frac-
tional concentration of inspired oxygen (FiO2:PaO2/FiO2) were also
evaluated.

HMGB1 Analysis

All blood samples were centrifuged and the sera were stored at
—-80°C. The serum HMGB-1 concentration was measured at five
time points (Pre, POD1, 3, 5, 7) by an enzyme-linked immunosorbent
assay (ELISA; Central Institute, Shino-Test Corporation, Kanagawa,
Japan).

Statistical Analysis

Statistical analysis was performed using the Stat View 5.5 statisti-
cal software package (Abacus Concepts, Berkeley, CA). Differences
between the two groups were evaluated by unpaired Student t-test
and Fisher’s exact probability test. The correlation between
HMGB-1 and the duration of SIRS, the PaO2/FiO2 ratio, and heart
rate were analyzed by the Spearman’s correlation coefficient. All sta-
tistical significance was determined at P < 0.05.

TABLE 2

Time Course of Changesin Serum HMGB-1 Concentrations Following Major Gastrointestinal Surgery

Before operation POD1

POD3 POD5 POD7

HMGB-1 (ng/ml) 1.326 0.40 5816 1.71%

6.78 6 1.467 3.696 0.97%% 2.366 0.76

POD = postoperative day.

“P < 0.05 versus before operation.
YP < 0.005 versus before operation.
“P < 0.05 versus POD3.

*P < 0.005 versus POD3.
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Correlation between the serum HMGB-1 concentrations and the duration of SIRS. A statistically significant correlation was

observed between the serum HMGB-1 concentrations on POD3 or POD5 and the duration of SIRS.

RESULTS
Patients Characteristics of Major Gastrointestinal Surgery

Twenty-eight patients with alimentary tract carci-
noma who underwent elective gastrointestinal surgery
were enrolled in this study. Clinical features in these
patients are listed in Table 1. The mean operation
times, blood loss during the operation, duration of
SIRS, and ICU stay times are also listed in Table 1.

Time Course of Changes in Serum HMGB-1 Concentrations

The serum HMGB-1 concentrations increased gradu-
ally during the POD3 until reaching peak concentra-
tions, and thereafter gradually decreased until POD7
(Table 2). The serum HMGB-1 concentrations on
POD1, POD3, and POD5 were significantly higher
than those of before operation. Furthermore, the serum
HMGB-1 concentrations on POD5 and POD7 were sig-
nificantly lower than those of POD3.

Correlation of Serum HMGB-1 Concentrations
and the Duration of SIRS

There was a statistically significant correlation be-
tween serum HMGB-1 concentrations on POD3 and

the duration of SIRS (r = 0.68, P < 0.001), and a signif-
icant positive correlation was also found between se-
rum HMGB-1 concentrations on POD5 and the
duration of SIRS (r = 0.45, P < 0.02: Fig. 1). However,
there was no significant correlation between the preop-
erative serum HMGB-1 concentrations or those seen on
POD1 and the duration of SIRS.

Correlation of Serum HMGB-1 Concentrations
and the Criteria of SIRS

There was a statistically significant correlation be-
tween the serum HMGB-1 concentrations on POD3
and the heart rate on POD3 or POD5 (r = 0.51, P <
0.01,r =0.56, P< 0.01, respectively: Fig. 2A). Further-
more, a significant positive correlation was found be-
tween the serum HMGB-1 concentrations on POD5
and the heart rate on POD5 or POD7 (r = 0.59, P <
0.01, r = 0.64, P < 0.001, respectively: Fig. 2B). On
the other hand, no significant correlation was seen be-
tween the serum HMGB-1 concentrations and the
other criteria of SIRS (respiratory rate, body tempera-
ture, WBC). No significant correlation was seen be-
tween the serum HMGB-1 concentrations and the
CRP levels.
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Correlation of the serum HMGB-1 concentrations and the heart rate. There was a statistically significant correlation between the

serum HMGB-1 concentrations on POD3 or POD5 and the heart rates on POD3, POD5, or POD7.

Correlation of Serum HMGB-1 Concentrations
and Organ Function

There was a statistically significant negative correla-
tion between the serum HMGB:1 concentrations and
the PaO2/FiO2 ratio on POD3 (r = —0.56, P < 0.01,
Fig. 3). No significant correlation was seen between
the serum HMGB-1 concentrations on the preoperative
day or POD1 and the PaO2/FiO2 ratio on POD1, POD3,
or PODS5.
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No significant correlation was seen between the se-
rum HMGB:1 concentrations and the liver or renal
function (data not shown).

DISCUSSION

The current study revealed that the serum HMBG-1
levels increased significantly in comparison to the
base line values following the major gastrointestinal
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FIG. 3. Correlation between the serum HMGB-1 concentrations and the PaO2/FiO2 ratio. There was a statistically significant negative
correlation between the serum HMGB-1 concentrations and the PaO2/FiO2 ratio on POD3.
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surgery, and the peak levels of HMGB-1 correlated with
the duration of SIRS and the degree of hypoxia accord-
ing to PaO2/FiO2 ratio.

Previous studies showed that serum HMGB:1 levels
increase in patients with sepsis [10], [11] and hemor-
rhagic shock [12]. HMBG-1 concentrations increase
not only in critically ill patients with sepsis but also in
patients free of sepsis with hemorrhagic shock. Suda
et al. showed the postoperative serum HMGB-1 concen-
trations to possibly be a predictive marker for complica-
tions after an esophagectomy [13]. However; the role of
HMGB-1 in humans, especially in patients undergoing
major gastrointestinal surgery, which may lead to or-
gan dysfunction, has not yet been fully investigated.
Therefore, the current study evaluated the time course
of serum HMGB-1 levels following major gastrointesti-
nal surgery. Our results showed that the serum
HMGB-1 concentrations are also increased in patients
free of sepsis following invasive gastrointestinal sur-
gery, and reached peak concentrations on POD3.

The present study evaluated the correlation of serum
HMGB-:1 levels and the criteria of SIRS and organ dys-
function. The role of HMGB:1 in humans; however, es-
pecially in SIRS following elective gastrointestinal
surgery, which may lead to organ dysfunction such as
acute lung injury (ALI), has not been fully investigated.
The current data show that the peak HMGB:1 levels
were significantly correlated with the duration of
SIRS and heart rates. These data indicate that patients
with high HMGB:-1 concentrations may easily develop
organ dysfunction. HMGB:1 binds to the receptor for
advanced glycation end=products (RAGE) and stimu-
lates cytokine synthesis through NF-kB [14], thereby
resulting in a vicious cycle of the enhanced production
of proinflammatory cytokines induced by invasive sur-
gery. We cannot explain the reason why a significant
correlation was observed between the serum HMGB-1
levels and the heart rates, however, recent reports indi-
cate that HMGB-1 may play a role in LPS=induced myo-
cardial contractile dysfunction [15, 16].

Furthermore, there is a negative correlation between
the peak HMGB-1 levels and the PaO2/FiO2 ratio.
Previous reports indicated that the intratracheal injec-
tion of HMGB:-1 results in the development of ALI,
and blockade of HMGB-1 decreases the severity of
LPS-induced ALI [7], thus implicating HMGB-1 as
a mediator of sepsis-associated lung injury [17, 18l.
HMGB-1 directly increases the permeability of entero-
cyte monolayers and impairs intestinal barrier function
through a mechanism that depends on the formation of
nitric oxide and peroxynitrite [19]. Similar effects
on epithelial tight junctions in the lung by HMGB-1
would lead to the development of intestinal pulmonary
edema, independent of any proinflammatory actions.
Recently, high HMGB:1 concentrations were found in
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the pulmonary epithelial lining fluid of patients with
acute lung injury, suggesting that this mediator is pres-
ent at the site of local tissue injury [20]. Bitto et al. re-
ported that HMGB:-1 expression correlates with poor
outcome in lung injury patients [21]. The current data
also show that serum HMGB-1 concentrations on
POD3 are a predictive marker for postoperative pulmo-
nary dysfunction after invasive gastrointestinal sur-
gery. Our present study was designed to investigate
whether the serum HMGB-1 levels correlate with the
postoperative clinical course and the occurrence of or-
gan dysfunction in patients with major gastrointestinal
surgery. Therefore, the degree of hypoxia according to
the ratio of arterial oxygen tension (PaO2) to the frac-
tional concentration of inspired oxygen (FiO2: PaO2/
FiO2) was evaluated as a pulmonary function. Al-
though the evaluation with a chest radiograph was
always performed in such patients, we used the P/F ra-
tio as a surrogate method for evaluating pulmonary
dysfunction in this study.

In conclusion, the serum HMGB-1 levels were ob-
served to increase gradually after invasive gastrointes-
tinal surgery and they reached peak levels on POD3,
and these peak levels of HMGB:1 were found to corre-
late with the duration of SIRS and postoperative pul-
monary dysfunction.
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