Medical Postgraduates Vol. 44 No.l 2006 35

ByImndE & & @ RUG (12)

% E E
Shigeatsu Endo

1k % E
Nobuhiro Sato

™ NEBEHET

Yasunori Yaegashi

E#xEET B B FH =E F
Nobutaka Shiotani Hideyuki Makabe Gaku Takahashi
= ®|wr e EE

Kiyofumi Mori Michihiko Kitamura

Ve

®E B

-

B e X B HTFREEOR L — RN R ERTH 5, BRI L D FEHLS - EMIRE, IL-8
%o platelet activating factor (PAF) % EOIFHRIREHICERFEZRBL, T X DIFHILS
N7224FRIR EDOMac-1, LFA-1% EDOSFFIZENBRNATZ 5T, ThTho sy FA0#
FEEEBTLLICLVEETEE 25, BERE LGRS h, BRRbOLS
RE—BhOEBADRBERRL 7V -9 VN EORMEZ &R L, BEEENELL, 1§
AL S M- IFhERZY VYV — ABEPPAF R FORE 2 £+ 5705, IhbEHEICZOER
WML, MEEREOMBREEL D 6T, FETIEBMEROMEREEIZOWTEINRT 5,

Key words : BUMSE, ALL ARDS, HHER, ¥4 b4 >

12, BuliE & FFIREE

1. ZUOHIC
MImEROSETREAEIE, SHHESE
(acute lung injury; ALI) <o 5 {4 P8 55 38 i (1
(acute respiratory distress syndrome; ARDS)
DEEIHITLTHIET 5o ARDSHERFTBL &
VLB L4 REECNTAEEENISTH
%, BiifElx, ARDSICEAED X L Ab N7z
BRkD 1 oTHY, ARDSIEMD1/3LL LA
RIEBELTWAY, ARDSICE D XS H#ET 5
BiigE DIRRIZ, BB X OBEERBEETH 52,

ARDSIZ, BUiLiEfEBH B E D25~42% THRIEL,
voa v 7 IRENEE T A5E MY 59, Bum
ECAHT 28R ALIZ LITLIZSESETE
EICELEHWE—BRTHL LBME AT
Bo

BRELC & 5 ARDSOBAERL L U TEHE L H
ST ARAE, COEBREEERTLI—ED
HEPLVLDICHEETH o2, 1ZE A LD
%, WAMMRE, VASSRERSE, EWRY
A2 BROME, 7L THROEBREREN BN
EERULBEELTWS, LL, ThHDERZEN
EN2EDLEENEETEIDOTHY, ZHOZ
EASARDSICH T ARk Yy A K&

Shigeatsu Endo et al.: Sepsis and pathophysiology.

*EFEMNKREESZR $EEE TrETRIBRERE S

— 200 —



36 Medical Postgraduates Vol. 44 No.l 2006

(American-European Consensus Conference on
ARDS) IZBWTAMMEE L ARDSOEH % B
LHICL, BEOLEME 572", ARDSEEIR
TSNS FRPEH LAY —2ERTH S, K
EIZBF 5 ARDSO 54 # I 3 # € 100,000 A 72
D 5~TINLIEDH B>V, FELEHIELI0~70%D
FIFAT, ZHI30B4ERTIC AR B R ICRLad &
N2 ELRABETDH B, W OPDHRET
BAFROUEIRE SN T2, FBRIZIFR
BAETIR R, BUED SHEEAETHL0H
5 VI BBBER IR D S,

Fin, REOEEE, WE, SRBIASEDH

RV ODPDERPARDSOFBTRICEICE

BYAILWRRENTVS, MNEDTFEIT
ARDSOFETHRBME EE L TV 5139, gfio
BREMEOCEE L, BELEATFHRIEEL IR
HHONTHRVALY . BHD2U~T2BOBRE
LEIEHERTH 259, MBEEOEEEL /L
— FMEs57-00MiEEX 27 (lung injury
score; LIS) BHRALZYAFATHYY, FWHLIS
PIHCREHBPLTHAIERRENTW S,
LIS>3.5D B E DAFERIZ18%, LIS2.5~35T
30%, LIS1.1~247T59%, LIS<1.1T66%TH 5
ZEBRBDLNTWBY,

2. ="H .

a. BUMGEICH T3 8HHEEETIV

MILEBRFICR SN s EMMBEEDOERET N
i, FXZony L FHTbhs, —2l, B
WICHEZIEAT S5, 2380 E B8
B2 EHREE (BEFILCEMFERICE HER%
EFIVOMER) §H5Z8I12L0, A V57 MarE)
WIBFs, &&icesEo, EROMIMETF
VEERT S, b)—Fik, BECEESLES
ENBHEADEERRDZVE AT+ -5 %,
W, HBERS, oA v 2 B CHERT
BHDTHbH, TRODEFNVICIE, FHERRH
oL, 7TIF FYBEBRASEY, UV ESE
(LPS), ¥4 bh 4 vEOFENETNS, Bl
B W73, BS550mRARSEN
K2 XYV BRBEICHBETS L) BFVD B2,
) —DODEFNTIE, HIBFEDATFT 4 —%
PHRHREOMI S 4 7o%E % X b EREICHZEE D

BT B LM TE, BEF S XEHHTESL L
WH R EHPDH S, ARDSEERPEREFVIZBN
THREZRTE OBERTIE, BIECED S
NBMBRAEZMATE5LEbATnA,

b. IRk

ARDSORRIIBEHETDH 5. MO RBE T3
FERB L UHAEOBEEILOZREIBRIATY
7oo BRHIARDSOBEIZBITHREXMBTEEE
(BALF) CB3 2828 Clx, FhRBEEMER
REOHPREZEIREN, WHIMEEDEE
LML CwAY, MilnfEDRETIE, BALF
IFHREKIRE OS2 EAIFETEATRER S
729, BALFIFHERIBE X, MORERELEYD
EENZRETIEZ WS, MREBAOFHERD
BOLRETILEHETAIATA I DNT Y
AEFEBTHL5DTHAIEIRBRENTNEY,

POTIE, WREICBIT 2 IFRROER & 15
fLidRZEE ShTwi, LA L, ME&EBRTO
FRERERIE, FoEE LN uEeRTHh
D, HRICEZLJIDTHBILFHALIIIEN
7zo MHPAERIC BT B AP ERER I, BULEREE
BICERBTHRETHOY, ZoERE, k<
su7 7y —JICLVEEASNSELEAT 1 T —
¥ ORISR 58mE, MmEWNE L bRy
BOBEFTFOT Y TLFal—3a vzt b
MENB LI THBY,

FiAER T O P ERIEHL I E DB E 2 &
L, ThIHFPFR7a7F7 —EBLIFEBREICE
55D TH5HS W, MIBEIBERSDBILL,
BALFHIZIRE BB LW OBIEY I RB E NS5
Elid, MBEENBEL TV, H,0,0:
AP BLURPBEEDARDSEZE T ERA LTS
01617 BEZ UM E B Tl 7 0 L AR AR
EDEREELHE LTV, ENEICh S
oL ERIE, FEEROHEMEHAEL -7,
HFHEROEERLTEMILOTH, BXUTuyr7—
EIEHEORMITE, MU € 7V RiFhERIEH L
FWVICBTHHNNIEREEOBACANTHL S
EATRENT BB,

MBILER 2 H 5 D DTN A — 78—
FYRIRATI—E, W5 F5—F¥, FV¥FF
RVFFTF—ERH A, P VEEOT ALY

— 201 —



Medical Postgraduates Vol. 44 No.l1 2006 37

Vg, BREIZNVYFF Y, BLUREBELE S 3
VERBH B, &HIZ, VI UARTIYY, FT b
7YY, T7xVF U hEDHREEETAWHET
Hy, MEy 7N wE LTERT S
LEZLNTWVAY, ARDSEBEREIEI A7 D
HHEETIE, BB LIIRZL TS EV)#H
xR b —F, N-TEF VI ATA RS uay
AT A4 VRESIZOWTOMETIFET HERH
RENTVWB,
FHRERARHHEEICB W THON RS2 R
ZLTWaBZ EIRHBTH S, FHRBAER
ZTHARDSEZRETAWHERNHY, TOZ L
B~z a7y—Y0E) iy 5 —
ML THBEETHALILERRELTWS, Hiile
w07 7=V, ¥IUNIHRER, TIXF
VR EDRMORIER T A L —F DAL
¥, EUBREOEL, BHICE L TOHREREE
PoihzELTWDEY,

c. Y14 bAHA>

H A4 b h4 VEIEELOHRILFWEI NG,
¥4 PB4 D9 btumor necrosis factor a
(TNF-a) 1%, WS 2OPDEBREFNT, HiEE
PERL, BOXAF4 I —FORREEML, M
BV TR/NIRIZRICE S A EEEE 2 A
FTHILPFENRTVWAER2, TNF-a&{ ¥
—a4Fv1p (AL-18) &Iz, GFPERBERN,
ROSEH®, 4 VFL ABBEZMMEELDH
7573, NEOREES TR, BB
ZEICERFOARDERSE LY,

WL OPDBRIZEY, Bl X URHARDS
BEZEOBALFHTNF-q RMBOH A b4 DV
AV ERLTWAZEDRENT WS,
ARDSEZ D5 b, %1 HOTNF-q M¥EH L
ALY EL, BRICERNL EAZRIE
TiE, BERLAVHPIDVELERLHIETTS
IO RERMERET AL, BERNLDENY,
Y4+ H 4 IR, RHARDSTIINE E RE%
L CESEAASY, BT, Hile
RET MM EHEIERT A Bbn
2023,24)0

INSDRIEWEA T 4 T— 7 O, MiiEE
CIREETHHEEZLNS, WDPDET NV

ZBWT, TNF-a OFRRICHIT S &9 21EH
WENHBELRRBTAIEINRENTVED,
BMEBFE BT BPTNE-a €/ 7 0 —F
KDL MR EVERILT 5 RN BAR T, Bum
v ay 7 BREY Ty VETEFEROWUHFEIR
EhTwb®,

d. I>FrExI2
BrifEICBWT, T F MY vidirdhekz il
CEEL, M HENICERL, PR8I
zsuyr—VOEEWEES T REREICY
520, T FMFYYOBEEICE Y BULEICSBLT
BREENEEIND E W) WDHENE Z IR
L, RIEOE ik EVEAIL T 7 ¥ R RAEKTIL,
My MY UE) 7 u0—F VHEHA-1AR
E5i 5 BETERLMBEARENR TRV,

e. BEATF4IT—4%

Bl fE 3% OBALF, MEQWH CTRED R A
7+ Y—¥A, (PLAy) PROOLN, TORE
IXARDSO Y A 7 ¥ & MiEEOEREE L HE L
T\ 720 PLALASARDSIZESE§ 5 A H = X LI
B ordh, BIZTIF NV BBIUZOR
gy < M/MIER LR F OB A EHRT 57, 7
SENUyBEAY, Bt ryErKEFT VA,
(TXA,) RTUAFHIAL 7Y Vi, BILED X
LY F Y VA iiEED (377 IVEER
Bicks) BEENEAEHENATF4 -5 TdH
B EEDbNTWAD, TXANIFETT % T8 I
WEB L CI/MURENETHY, —F, 7R
947 YR MENRYE, BERELERYE,
B I OM/MIEEDE Th Do TXAM SN
HIHAD S, TORFIA 7Y VPR O
HEns, 2aEMNEEDQERETFVTIE, TXA,
OB FRIX, BHEELREXNMEBEELT
Wb, CRNHEDEFMIZENWT, TXAMEIZE
b Jiti S L 0 B R AR S 1 5%,

A7Ta 7z kb rurxvrtF—E0
JEFRGEEIL, £TTERRVD, W D2hDE
FVIZBTHAUMEEORBRICANTHAL I L
IWRENTWEY, £ 7707 i, BEEKIM
EREEWNRE L2 0o0/MIREERLT I
R RERRBR T S N2, wWIhb FRO

— 202 —



38 Medical Postgraduates Vol. 44 No.1 2006

REIZFED LN D o729, MIEREIZBITS
47707z CERIRNTE S O KBS itk 3L 5 4
5L 7 I R BBBROEENPT LD ONDD
H 5o

FuA% 7S5 Y VE, (PGE) BT 5HF5e
XY, OHBEOYE L I/MUEELoRE &
LI, B LB NEENOBETIRENRT
W30, GO BERRE CIXETEROYENED
LIZzA, 2ODOMNBRE (96 1 AT KHEE
ZHiZRER) TEEL SN EH o 2%,

3. RIBFHRE

ARDSOHMEZ R, U ABMEEETH
53, U ARG OB BRI SR I3 IR
BROTHHZ L, BIUBRERZEMHRZED
ARDS D 72 & O 1 5 R0 & TE M 1045 PR o6 10 A% B
(DIC) 7%= EDARDSICEIE L 72 BRICL - T,
O AMRIRBEORBENELZFI &R LES
TLEHEBLTBIRETHBY, InSDHFE
FHELE, BENCETS =5y 7L, B
BB IO RE L il AR OB

M, HUERL X BEAME S o T\ B RERAE, 3EH

FHERTEREHO SHICSIT A EXNTE
531, 32)0

a. $HiE
HMgFEIIC L < moh-5b B oz b, M
BEHONBY% % s HEMILE ¥ 4 7 1l
R BB ThH B NEMIREATEA L,
MRS AL A L, S/ Es#EmL, £
MM REEAIE S, hbIiCk ) BHER
HERBEBICE > TWna3I8, JEilisoig
Bix, TOBEREDO-DICHENEY 2R nwI E
bdHY, o T, MEAMREOREL, WEICE
T 5 B EE 2 2 LIs L TASEVICED 5
N5 ENE NS, WERKEITMENET, K&
DREHREET LI DH b, Lo LIEINED
ERREED20%% B2 5 LHRFEIREC 5, 1L
BN L FREREFFEICEMMENTRD S
Nb, 471k MR ERL, MizgZE
Fafk, ZERUEE, Zhookfe LTHEEE®S
DOREEDERD SN 53-8, & 4 7 2 il LBzl
FHEEBICH LT i CTH B, MilamE,

T VIRSHFET B,

b. HE5EHE
WIEAHIIEER R LEIHE L VAT 525,
%2, SHETHEDOTHEICRY, ¥4 720
LM OBATHES L, EHINEEEA
BEHLLEY. Thbdy 4 72 MlgiaRET,
BRI, WEBME, BHIRKRE 2RTI9,
WM TR EPEE L ), BADA =
X EHZEDBIHE LY MR & B3R
FaASHIE & MiRa s R Eh L, ol Wbk Bk A Ak
BB T 5, 35— UaNbE L, SRR
fEL Do B L WIS aE K Bl R e iE
2o TOERIL, WHORENILORE L K
EFBDBEIZLVREDL L TH B, MilaH
Wk, 74 72ICEBARBOFH LW LEE
BIZE b )R LTHEICRYATNE, &
NIZRABIC L AHHESL LTHSNTWARET
H Y, HRED B\ IFBEFE MR 1 IR T A3,
oM, MRRE, MR X OTPRHERE X,
HERMREICRI Y, FEENREZRIZES,
BHMHE X CRIIEEATIE, KEYA 78
TS5 EiOTEBBOTRENYH 5, R
WE7R M=V ABENPESTHLEEZILONS,
FRM=VRAE, 7075530 MBETHD,
FERABE A EMIBIE % %7 %5 T TO/M, 7R
— Y AMEESEORBEMBIC L YV IiESH, £
DRER, SOLRAREEREBHEEHETAZ LD
T&BY,

i8R O ARDSEE DOBALFIX, FIC&RMEE
FALERE TR S p iRl B L UL
IS % 5 LIS 5o NRZAIARIZ 7 B b —
VAL DEIET A, HEEREIIBVTTR
b= 2 ERTHBOFIER, MERENICHER
ENTWBEY, BIEFTNVTHOF—FTIE, ¥4
72 MBI & BB EIEIE O F - B A, R
MBS &AL~ N ) 7 A0 OB M E
THY, FTHHESFMBEIESY 1 72/HRoE
EZHET AL MU ESWT B E V) TR
RBEINTWSE, ZLTE7, FLINLEHESE
Mk, MRAEMBEO 7R 225 &R
L, BEZHETIRTLHWT 25, Fhsko
TRV RALRBIEZY, 5 v aMksEs

— 203 —



Medical Postgraduates Vol. 44 No.1 2006 39

EFMIIBWT, 7077 —YBRFERI—TA
ERILTWAIFHEKZHEAEL, 15~204LAAIC
SIRELT2Z ERRENRT VB,

c. Rtk

PRI EERARE C b36RFHRICH S
D3, MEBAEOEITLEE4ETTITE
W EENMRI 5, MEFEIICX, Mlask
fE & AR MR D L B RS A& TE

X 73

1) Knaus, W.A., Sun, X, Hakim, RB. et al: Evaluation of
definition for adult respiratory distress syndrome.
Am ] Respir Crit Care Med 150 © 311 - 317, 1994.

2) Seidenfeld, J.J., Pohl, D.F. Bell, R.C. et al: Incidence,
site, and outcome of infections in patients with the
adult respiratory distress syndrome. Am Rev Respir
Dis 134 : 12 - 16, 1986.

3) Bernard, GR, Artigas, A, Brigham, KL. et al: The
American-European consensus conference on ARDS:
definitions, mechanisms, relévant outcomes, and
clinical trial coordination. Am ] Respir Crit Care
Med 49 © 818 - 824, 199%4.

4) Sloane, P.J, Gee, MH, Gottlieb, J.E, et al: A muiti-
center registry of patients with acute respiratory
distress syndrome: physiology and outcome. Am
Rev Respir Dis 146 © 419 - 426, 1992.

5) Vasilyev, S, Schaap, RN, Mortensen, J.D. Hospital
survival rates of patients with acute respiratory
failure in modern respiratory intensive care units: an
international, multicenter, prospective survey. Chest
167 : 1083 - 1088, 1995.

6) Morris, AH. Wallace, C.J., Menlove, R.L. et al: Ran-
domized clinical trial of pressure-controlled inverse
ratio ventilation and extracorporeal COZ2 removal for
adult respiratory distress syndrome. Am ] Respir
Crit Care Med 149 : 295 - 305, 1994.

7) Montgomery, A.B. Stager, M.A., Carrico, CJ. et al:
Cause of mortality in patients with adult respiratory
distress syndrome. Am Rev Respir Dis 132 © 485 -
489, 1985.

8) Murray, J.F., Matthay, M.A.,, Luce, JM. et al: An
Expanded definition of the adult respiratory distress
syndrome. Am Rev Respir Dis 138 . 720 - 723, 1988.

BENTWD, S, NEEEO L OTIHEL,
B EBMEEDRO N B2 B Loy
4 7 3HWEBERMEN Y 4 7 1 BBBERMEICE
&by, ARDSFEFHETI, Mas—rra&
BiZ2~3FICHmT 5, £RICBT AHMELD
BEE, BEERLMHET 3%, ARDSOZO X
) RBBA T — YT, 15~40%DIETDIRRR
ECEENIERNT230THE7,

9) Steinberg, K.P., Milberg, J.A., Martin, TR. et al:
Evolution of broncoalveolar cell populations in the
adult respiratory distress syndrome. Am J Respir
Crit Care Med 150 © 113 - 122, 1994.

10) Nahum, A, Chamberlin, W., Sznajder, J.L: Differential
activation of mixed venous and arterial neutrophilis
in patients with sepsis syndrome and acute ling
injury. Am Rev Respir Dis 143 : 1083 - 1087, 1991.

11) Peralta, J.G., Barnard, ML, Turrens, ]J.F. Characteris-
tics of neutrophil influx in rat lungs following fecal
peritonitis. Inflammation 17 : 263 - 271, 1993.

12) Laurent, T, Markert, M., Von, Fliedner, V. et al.
CD11b/CD18 expression, adherence, and chemotaxis
of granulocyte in adult respiratory distress
syndrome. Am ] Respir Crit Care Med 149 © 1534 -
1538, 1994.

13) Okumura, Y., Inoue, H, Fujiyama, Y. et al.: Effects of
serine protease inhibitors on accumulation of
polymorphonuclear leukocytes in the lung induced
by acute pancreatitis in rats. J Gastroenterol 30 :
379 - 386, 1995.

14) McCord, J M., Gao, B, Leff, J. et al: Neutrophil-gene-
rated free radicals: possible mechanisms of injury in
adult respiratory distress syndrome. Environ-Health
Perspect 16 : 57 - 60, 1994.

15) Gutteridge, ] M., Quinlan, G.J.. Mumby, S. et al.
Primary plasma antioxidants in adult respiratory
distress syndrome patients: changes in iron-
oxidizing, iron-binding, and free radical-scavenging
proteins. ] Lab Clin Med 124 : 263 - 273, 1994.

16) Sznajder, JI, Fraiman, A, Hall, JB. et al: Increased
hydrogen peroxide in the expired breath of patients
with acute hypoxemic respiratory failure. Chest 96 :
606 - 612, 1989.

— 204 —



40

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

Mathru, M., Rooney, M.W., Dries, D.J. et al: Urine
hydrogen peroxide during adult respiratory distress
syndrome in patients with and without sepsis. Chest
105 © 232 - 236, 1994.

Wang, W, Suzuki, Y., Tanigaki, T. et al.: Effect of the
NADPH oxidase inhibitor apocynin on septic lung
injury in guinea pigs. Am J Respir Crit Care Med
150 © 1449 - 1452, 1994.

Hudson, L.: New therapies for ARDS. Chest 108 :
79S - 91S, 1995.

Rinaldo, J.E. Christman, J.W.: Mechanism and media-
tors of the adult respiratory distress syndrome. Clin
Chest Med 11 © 621 - 632, 1990.

Marks, J.D., Marks, C.B. Luce, J.M. et al: Plasma
tumor necrosis factor in patients with septic shock:
mortality rate, incidence of adult respiratory distress
syndrome, and effects of methylprednisolone admi-
nistration. Am Rev Respir Dis 141 : 94 - 97, 1990.
Chang, S.W.. Endotoxin-induced pulmonary leukos-
tasis in the rat: role of platelet-activating factor and
tumor necrosis factor. ] Lab Clin Med 123 : 65 - 72,
1994.

Li, X.Y., Donaldson, K., Brown, D. et al: The role of
tumor necrosis factor in increased airspace epithelial
permeability in acute lung inflammation. Am J
Respir Cell Mol Biol 13 : 185 - 195, 1995.

Meduri, GU. Headley, S., Kohler, G. et al: Persistent
elevation of inflammatory cytokines predicts a poor
outcome in ARDS: plasma IL-1b and IL-6 levels are
consistent and efficient predictors of outcome over
time. Chest 107 © 1062 - 1073, 1995.

Windsor, A.C., Mullen Walsh, C.J. et al: Delayed
tumor necrosis factor blockade attenuates pulmo-
nary dysfunction and metabolic acidosis associated
with experimental Gram-negative sepsis. Arch Surg
129 © 80 - 89, 1994.

Abraham, E.,, Wunderink, R., Silverman, H. et al:
Efficacy and safety of monoclonal antibody to human
tumor necrosis factor a in patients with sepsis
syndrome. JAMA 273 : 934 - 941, 1995.

Kim, DX., Fukuda, T, Thompson, B.T. et al: Bron-
choalveolar lavage fluid phospholipase A2 activities
are increased in human adult respiratory distress

28)

29)

30

31

32)

33)

34)

35)

36)

37

38)

Medical Postgraduates Vol. 44 No.l 2006

syndrome. Am ] Physiol 269 : L109 - L118, 1995.
Demling, RH.: The modern version of adult respira-
tory distress syndrome. Annu Rev Med 46 : 193 -
202, 1995.

Li, J.X,, Oliver, JR, Lu, C.Y. et al: Delayed thrombo-
xane or tumor necrosis factor-a, but not leukotrienes
inhibition, attenuates prolonged pulmonary
hypertension in endotoxemia. Am J Med Sci 310 :
103 - 110, 1995.

Temmesfeld-Wollbruck, B, Walmrathe, D,, Grimmin-
ger, F. et al. Prevention and therapy of the adult
respiratory distress syndrome. Lung 173 | 139 - 164,
1995.

Katzenstein, A.A., Bloor, CM., Leibow, A.A.: Diffuse
alveolar damage-the role of oxygen, shock, and
related factors: a review. Am ] Pathol 85 : 210 - 228,
1972.

Tomashefski, J.F. Jr: Pulmonary pathology of the
adult respiratory distress syndrome. Clin Chest Med
11 : 593 - 619, 1990.

Burkhardt, A.: Alveolitis and collapse in the patho-
genesis of pulmonary fibrosis. Am Rev Respir Dis
140 : 513 - 524, 1989.

Fukuda, Y. Ishizaki, M., Masuda, Y, The role of
intra-alveolar fibrosis in the process of pulmonary
structural remodeling in patients with diffuse
alveolar damage. Am J Pathol 126 : 171 - 182, 1987.
Cox, G, Crossley, ], Xing, Z.. Macrophage engulf-
ment of apoptotic neutrophils contributes to the
resolution of acute pulmonary inflammation in vivo.
Am ] Respir Cell Mol Biol 12 : 232 - 237, 1995.
Polunovsky, V.A., Chen, B, Henke, C. et al. Role of
mesenchymal cell death in lung remodeling after
injury. J Clin Invest 92 : 388 - 397, 1993.

Uhal, B.D., Joshi, I, True, AL. et al: Fibroblasts
isolated after fibrotic lung injury induce apoptosis of
alveolar epithelial cell in vitro. Am ] Physiol 269 :
L819 - L828, 1995.

Martin, C,, Papazian, L., Payan, M.]. et al.. Pulmonary
fibrosis correlates with outcome in adult respiratory
distress syndrome: a study of mechanically venti-
lated patients. Chest 197 : 196 - 200, 1995.

— 205 —



Medical Postgraduates Vol. 44 No.1 2006 71

Correlations of surfactant perein with type II phospholipase A2 in the
presence of ALI/ARDS associated with diffuse peritonitis
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Abstract : Blood levels of surfactant protein and type II phospholipase Az {type II PLA2), in
the presence of acute lung injury (ALI)/acute respiratory distress syndrome (ARDS)
associated with diffuse peritonitis, were measured. Blood levels of surfactant protein-D (SP-D)
and type II PLA2 were elevated at the time ALI/ARDS manifested. There was a significant
correlation between SP-D and type II PLA2. The results suggest SP-D and type II PLA2 to be
involved in the manifestations of ALI/ARDS.
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Introduction

Pulmonary surfactant is a physiologically
active substance that is synthesized and
secreted from alveolar type II epithelial cells,
covers the inner surfaces of alveoli, and thereby
prevents end-tidal alveolar collapse”.

Acute lung injury (AL]) and acute respiratory
distress syndrome (ARDS) result in pulmonary
microvascular hyper-permeability. It has long
been accepted that the etiology of ALI/ARDS
involves hemangioendothelial and alveolar epi-
thelial cell injury, via activation of inflammatory
cells such as neutrophils in response to cytokine
generation?, and the expression of adhesion
factors.

It has recently been reported that the
elevation of blood surfactant protein (SP) in the
presence of ARDS is very likely to be a cause of
ARDS or a defining prognostic factor® . We
have also reported the significance of SP in
ARDSS™8),

The Type II phospholipase Az (type II PLA2)
concentration is high at local sites of inflam-
mation?. Vadas et al. have reported that type-IL
PLA2 has a strong pyogenic action'® and that it
plays a role in sepsis and septic shock!). We
have also described the involvement of type 1I
PLA:2 in sepsis'?™*. Some reports have recently
shown type II PLAz in respiratory disorders's ©.
On the other hand, tumor necrosis factor a

Michiko Miyata et al. *Department of Critical Care Medicine, School of Medicine, Iwate Medical University, 19-1

Uchimaru, Morioka 020-8505, Japan.

**Department of Surgery I, School of Medicine, Iwate Medical University, 19-1 Uchimaru, Morioka 020-8505, Japan.
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(TNF-a) and interleukin 1 (IL-1) are generated
by a variety of cells, and play major roles in
inflammatory reactions. These inflammatory
cytokines enhance type II PLA2 generation by
target cells, and type II PLA:2 promotes eico-
sanoid generation. This process is considered to
be one of the mechanisms underlying inflam-
matory reactions of cytokines!” !9,

It has also been reported that type II PLA2
suppresses the function of surfactant!®.

In this study, we investigated blood levels of
SP-A, SP-D and type II PLAz2, as well as those of
inflammatory cytokines including TNF-a and
interleukin 8 (IL-8), at the time of ALI/ARDS
onset in sepsis patients.

Patients and Methods

Consent to participate in this study was
obtained from the patients or their family mem-
bers. This study was approved by the Ethics
Committee of Iwate Medical University.

The patients underwent surgery on an inpa-
tient basis at the Critical Care and Emergency
Center, Iwate Medical University Hospital
during calendar year 2000.

The diagnosis of sepsis conformed to the
criteria established by the ACCP/SCMCC Con-
sensus Conference Committee?®. The diagnosis
of ALI/ARDS conformed to the criteria repor-
ted by Bernard et al?".

There were 20 patients, 14 men and 6 women,
with diffuse peritonitis, with which sepsis was
associated. Their ages ranged from 27 to 88
years (mean, 60.0 years). ALI/ARDS were asso-
ciated with the condition in 12 patients (aged
58.6 £17.2 years). There was no significant
difference in age (64.5+11.0 years) between the
ALI/ARDS patients and those without ALI/
ARDS.

SP-A and SP-D levels were measured by
enzyme-linked immunosorbent assay (ELISA)
(Teijin Institute of Biomedicine, Tokyo, Japan).
The method was based on that of Shimizu and

coworkers®?~#), Cut-off levels of SP-A and SP-D
were 43.8 and 109.8 ng/mL, respectively.

The blood level of type II PLA2 was measured
by immunoradiometric assay (IRMA) (Shionogi
Research Institute, Osaka, Japan)®. The normal
level was defined as being lower than 3.7pg/mL.

The blood level of TNF-a was measured by
ELISA (Medogenix, Fleurus, Belgium). The
measurement limit is 3 pg/mL. The blood IL-8
level was also measured by ELISA (TFB,
Tokyo, Japan). The measurement limit is 3
pg/mL.

All data were expressed as the mean %
standard deviation (SD). The significance of
differences was analyzed by the non-matched
Wilcoxon test, and a difference at p < 0.05 was
considered significant. Correlation coefficients
were determined using Pearson's test, and co-
rrelations at p <0.05 were considered significant.

Results

The SP-A level in the presence of ALI/ARDS
with diffuse peritonitis was 37.6*16.2 ng/mL.
The maximum SP-A level during the course
was 29.9*82 ng/mlL in the group without ALI/
ARDS. Thus, there was no significant difference
in SP-A level between the groups with and
without ALI/ARDS (Fig. 1).

The SP-D level in the presence of ALI/ARDS
was 476.3+391.2 ng/ml while the maximum
SP-D level during the course was 85.9%35.0
ng/mL in the group without ALI/ARDS. Thus,
the level was significantly higher in the group
with ALI/ARDS (Fig. 2).

The Type II PLA2 level in the presence of
ALI/ARDS was 154.6 £102.3 ng/mL, while the
maximum level during the course was 423+
309 ng/mL in the group without ALI/ARDS.
Thus, the level was significantly higher in the
group with ALI/ARDS (Fig. 3).

The TNF-a level in the presence of ALL/
ARDS was 209.0+284.5 pg/mL, while the
maximum level during the course was 485+
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Fig. 2 The SP-D levels in patients with ARDS and
without ARDS.

28.0 pg/mL in the group without ALI/ARDS.
Thus, the level was significantly (p = 0.0015)
higher in the group with the ALI/ARDS

The maximum blood IL-8 level during the
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Fig. 3 The type II PLA2 levels in patients with ARDS
and without ARDS.

course was 58.5%30.2 pg/mL in the group
without ALI/ARDS. Thus, the maximum IL-8
level was significantly (p = 0.0473) higher in the
group with ALI/ARDS.

There was no significant (p = 0.1343) correla-
tion between SP-A and SP-D levels (r = 0.3464).

There was no significant correlation between
SP-D and TNF-gq, whereas there was a signifi-
cant (p = 0.0001) correlation between SP-D and
1L-8 levels (r = 0.7967).

There was also a significant correlation bet-
ween SP-D and type II PLAz levels (Fig. 4).

Discussion

Sepsis is frequently associated with the rising
severity of diffuse peritonitis. Furthermore,
ARDS is associated with sepsis at a frequency
of 38%, and the association of ARDS has been
considered an important prognostic factor®.

In this study, SP-D and type II PLA2 were
elevated in ALI/ARDS associated with diffuse
peritonitis. Blood levels of inflammatory cyto-
kines, ie, TNF-a and IL-8, were also elevated
at the time ARDS manifested. However, while
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SP-A showed a tendency toward elevation in

ALI/ARDS, there was no significant elevation of
SP-A in the group without ALI/ARDS. SP-A is
involved in pulmonary surfactant homeostasis
and is closely associated with alveolar immunity
and inflammation including increased phagocy-
tosis of alveolar macrophages and suppression
of cytokine release. Many details regarding the
function of SP-D remain unknown, but SP-D is
considered to be involved in alveolar immuno-
logical control via macrophages in a manner
similar to that of SP-A.

Many details regarding the mechanisms
underlying manifestations of SP-A and SP-D in
blood also remain unclear. The following are
considered to be involved in these mechanisms:
Increased generation of type II cells, alveolar
epithelial lesions or alveolar basement memb-
rane injury, capillary hyper-permeability, etc. In
cardiogenic pulmonary edema, however, with
which capillary hyper-permeability is associated,
the blood SP-A level is not increased, while it is
incieased in experimentally radiation-induced
pneumonitis leading to basement membrane
injury. On the basis of these observations, we
speculate that increases in the generation of

type II cells and alveolar epithelial lesions or
alveolar basement membrane injury are the
most likely mechanisms accounting for the
elevations of SP-A and SP-D in blood.

A report has also shown that surfactant
suppresses secretory PLA2 expression from
guinea-pig alveolar macrophages?”. Other
studies have shown that respiratory disorders
occur in response to inactivation of surfactant
by phospholipase A2% %),

The type II PLA2 elevation was consistent
with the SP-D elevation, showing that SP-D was
released into the bloodstream as a result of
damage to pulmonary tissue by type II PLAx.
This suggests that inhibition of the activity of
type II PLA2 suppresses pulmonary tissue
damage, thereby inhibiting the manifestations of
ARDS.

The SP-D elevation in the bloodstream of an
ARDS patient indicates an SP-D deficiency in
pulmonary tissue, ultimately demonstrating that
it would be reasonable to administer surfactant
for the purpose of treating ARDS.

Elevations of TNF-a and IL-8 reflect inflam-
matory reactions, suggesting that both are
significantly involved in type II PLA2 genera-
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tion.

The present observations suggest that SP-D

and type II PLA2 play major roles in the onset
of ALI/ARDS in the presence of diffuse perito-
nitis.
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Abstract We investigated the relationship between inflam-
matory and anti-inflammatory cytokines in the pathogenesis
of chronic subdural hematoma (CSDH) by measuring the
plasma and subdural fluid levels of interleukin-6 (IL-6),
interleukin-8 (IL-8), and interleukin-10 (IL-10). The levels
of IL-6, IL-8 and I1-10 were measured in the subdural fluid
obtained from 34 patients with CSDH, using the enzyme-
linked immunosorbent assay. The patients were classified
into a high IL-10 group and a low IL-10 group according to
the level of IL-10 in their subdural fluid samples. The
subdural fluid levels of IL-6 and IL-8 were significantly
higher in the high I1.-10 group than in the low IL-10 group
(P<0.05). A tendency for the patients in the low IL-~10 group
to show the separated or layer type of pattern on the CT
scans was noted.

Keywords Chronic subdural hematoma -
Anti-inflammatory cytokine - Interleukin-10 -
Interleukin-8 - Interleukin-6

introduction

Chronic subdural hematoma (CSDH) is well known to
occur following even mild head trauma, especially in
elderly patients [6, 7, 14]. Recently, local elevation of the
levels of inflammatory cytokines, inclhiding those of the
tumor necrosis factor-alpha (TNF-«), interleukin-1-beta
(IL-1B), interleukin-6 (IL-6), and interleukin-8 (IL-8), has
been shown in the subdural fluid in cases of CSDH and
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inflammation has been proposed as playing a leading role
in the pathogenesis of CSDH [2, 20].

Interleukin-10 (IL-10) is an anti-inflammatory cytokine
released by monocytes and macrophages, and suppresses
the production of inflammatory cytokines by the mono-
cytes [1, 19]. If inflammation has been proposed as playing
a leading role in the pathogenesis of CSDH, local change of
the anti-inflammatory IL-10 may relate with pathological
features of CSDH. To evaluate the role of IL-10 in the
pathogenesis of CSDH, we measured the levels of IL-10,
I1L-6 and IL-8 of subdural fluid in CSDH. We discussed the
relationship between local elevation of the inflammatory
and anti-inflammatory cytokines and radiological features
of CSDH.

Patients and methods

Thirty-four patients (29 males and five females; age range,
52-90 years; mean, 71.0 years) of CSDH were enrolled in
the study. Patients with recurrent CSDH were excluded. In
29 of 34 patients, head trauma of various degrees of
severity was the cause of CSDH. Nine of 34 patients
received aspirin or ticlopidine as antiplatelet drugs and one
patient received warfarin preoperatively. No patients
presented any other risk factors for CSDH, such as chronic
alcohol abuse and sever brain atrophy. CSDH was
diagnosed based on computed tomography (CT), and
none of the patients exhibited any signs of systemic
inflammation. Blood examination was conducted in all
patients on the day of the surgery, for a complete blood
count and measurement of the serum level of C-reactive
protein. All the patients were treated surgically by a small
burr-hole craniotomy and irrigation, followed by external
closed drainage, under local anesthesia. CT was performed
24 h, 7 days, 1 month, 3 months, and 6 months after the
surgery, if there was no evidence of recurrent CSDH.
Recurrence was considered to have occurred if there was
evidence within 6 months of the surgery of increased
thickness of the residual CSDH on CT images compared
with that in the CT images obtained 7 days postoperatively.
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We performed repeated CT at 2-week intervals for the
patients who had recurrent CSDH. We considered surgical
treatment when there was evidence of development of
recurrent CSDH on repeated CT.

The levels of IL-6, IL-8 and IL-10 were determined by
enzyme-linked immunosorbent assay. Samples of subdural
fluid were collected directly from the CSDH at the time of
the surgery. All the samples were centrifuged at 3,000 rpm
for 10 min, and the supernatants were stored in sealed
polypropylene tubes at —80°C until analysis. The all
cytokines were assayed using enzyme-linked immunosor-
bent assay kits (R&D systems, Minneapolis, Minn.).

CSDH was classified into four types based on the pattern
of the lesions on CT scans. Group !: separated or layer
type, consisting of two components of different densities,
with a boundary in between; Group 2: laminar or mixed-
density type, consisting of a homogenous density, with a
high-density layer along the inner membrane; Group 3:
trabecular type, consisting of a high-density septum
between the inner and the outer membranes against a
low-density to isodense background; Group 4: represented
by a high-density, low-density, or isodense type of lesion,
according to the classification suggested by Frati et al. [2].

For analysis of the relationship between the inflamma-
tory cytokines IL-6 and IL-8, and the anti-inflammatory
cytokine IL-10, we classified the patients into two groups:
a high IL-10 group and a low IL-10 group. The differences
in the levels of the inflammatory cytokines IL-6 and IL-8
between the high IL-10 group and low IL-10 group were
tested by the Mann-Whitney test. The levels of these
cytokines were also compared among the four groups
divided according to the patterns on the CT scans, by
Scheffé’s F method.
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Results

In all patients, blood cell count and serum level of C
reactive protein were normal. Figure 1 shows the level of
IL-10 in subdural fluid in all patients. Each patient was
sorted into either a group with IL-10 under 60 pg/dl or a
group with IL-10 over 200 pg/dl, as shown in the bar graph
of Fig. 1. Consequently, we classified the patients into two
groups: a high IL-10 group, in which the subdural fluid IL-
10 level was over 200 pg/dl, and a low IL-10 group, in
which the subdural fluid IL-10 level was under 60 pg/dl.

The subdural fluid levels of IL-6 and IL-8 were
significantly higher in the high IL-10 group than in the
low IL-10 group (P<0.05) (Table 1). The differences in the
subdural fluid levels of TL-6, IL-8, and IL-10 among the four
groups classified by the lesion pattern on CT were not
significant, but a tendency for patients from Group 1 to show
a low level of IL-10 was noted (Table 2).

Only one patient had a recurrence of CSDH in this study.
This patient received aspirin pre- and postoperatively. In
this patient who had CSDH classified as Group 2, the level
of IL-10 in subdural fluid was 36.1 pg/dl.

Table 1 Subdural fluid levels of inflammatory cytokines in the high
IL-10 vs low IL-10 group. Values represent means * standard
deviation

IL6 (pg/d)  IL (pg/dl)
IL-10 over 200 pg/dl (n=5)  1A77#36.13%  776:£147.8%*
IL-10 under 60 pg/dl (n=29)  1,053+506.4  5454%307.6

*Significant difference in the level of IL-6 between two groups
(P=0.022)

**Gignificant difference in the level of IL-8 between two groups
(P=0.044)

All cases in this study
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Table 2 The levels of cytokines in subdural fluid by classification
of CT scanning pattern. Values represent means = standard deviation

Group? IL-6 (pg/dl)  IL-8 (pg/dl)  IL-10 (pg/dl)
Group 1 (n=3) 113845232  663.0£179.4  15.5426.1
Group 2 (n=4) 132142588 74141752  56.4496.4
Group 3 (n=8) 1,374+197.6  575.74308.8  57.7%80.8
Group 4 (n=19)  959.94566.2  533.7£330.6  64.8+140.6

2Group 1 the separated or layering type; Group 2 the laminar or
mixed-density type; Group 3 the trabecular type; Group 4 a high-
density, low-density, or isodense type

only one patient had recurrence of CSDH in this study. We
will investigate more cases with Group 1 pattern of CSDH
and/or recurrent CSDH in order to demonstrate the role of
inflammatory and anti-inflammatory cytokines in pathogen-
esis of CSDH which tend to rebleed easily.

The level of IL-10 elevated in subdural fluid of CSDH
locally like inflammatory cytokines such as IL-6 or IL-8.
The local activation of IL-10 in CSDH was similar to that
in other non-specific inflammation. We suggest that IL-10
acts as a deactivator of inflammation in the pathogenesis of
CSDH.

Discussion

CSDH refers to a collection of blood in the space formed
by cleavage of the inner dural layer (Haines and co-workers
called this layer the dural border cell layer) after head
trauma [8, 9, 13-15]. Recent studies have reported the local
elevation of inflammatory cytokines in the cavity of the
CSDH and support the hypothesis that local inflammation,
angiogenesis, increased vascular permeability, and in-
creased coagulative and fibrinolytic activity may be
involved in the pathogenesis and progression of CSDH
[3-5, 10-12, 16, 20, 21].

Inflammatory cytokines can stimulate the production of
additional cytokines, which, together with the former,
generate tissue pathology in human inflammatory diseases.
A major deactivator of activated cytokine-producing cells
is the anti-inflammatory cytokine IL-10 [1, 19]. We found
the high IL-10 group showed significantly higher subdural
fluid levels of IL-6 and IL-8 compared with the low IL-10
group. Our data on IL-10 suggest that the inflammatory
process is activated during the formation of CSDH, while
the balance of activation between inflammatory cytokines
and anti-inflammatory cytokines is maintained. This phe-
nomenon is similar to the inflammatory process in non-
specific inflammation. Therefore, the elevation of IL-10
suggests that inflammation in the pathogenesis of CSDH
may regulate it last.

Interestingly, the level of IL-10 in the subdural fluid
tended to be lower in patients belonging to the Group 1 CT
pattern (see Table 2). However, no significant differences in
the levels of these cytokines were found among the groups
divided on the basis of the lesion pattems on CT scans.
Previous studies have reported that cases of CSDH showing
the Group 1 CT pattern, which tend to rebleed easily,
showed higher levels of inflammatory cytokines compared
with other types of CSDH [2, 17, 18, 20]; therefore,
elevation of the levels of inflammatory cytokines might be a
risk factor for recurrence of CSDH [20]. However, our
results did not support these considerations. We consider
that it is difficult to explain the elevated levels of
inflammatory cytokines simply by the effects of one kind
of pathological event, such as bleeding into the subdural
space. However, evaluation of only three patients showing
the Group 1 pattern of CSDH on CT in our series may be
statistically difficult. Similarly, it is difficult to evaluate the
relationship between recurrence and level of IL-10, because
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BLIY R MY UVMIECHTTS
I F & VRERERITRO
High mobility group box 1 f& & MiEE R LEE DRG] | EFIHRE

HBREE, EREE, DR,

GHEF, BF

¥, EHRET,

MIERE, &K #®, AEERE
BFERAFESR, RoEFHRE
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=g

BLYFMYMEREICH L Tpolymyxin-B
immobilized fiber (PMX) 12X % 2B F ¥
¥ VIR R (PMX-direct hemoperfusion: PMX-DHP)
20T LE. TV R MYV ERERSPICET
L, High mobility group box1 (HMGB1) fEH3ET
L, MERREEGEE L. WEBELEORETHS
PaO2/FIO2lb EtHMGB 1 EMICiEF E 2B DM

BB AL (r=—0.5243, p=0.0176). 7=,
Iy F &3 EEHMGBIMERIC b A B OMBBER
MH SN (r=05004, p=0.0246). FHREERIHEIC
BT AHHMGB 1 DB5 O HEME, HMGB 1 EEIZB
HBLYFFEFY U OBSOWHESE, BIUELSF
b E Y VM T APMX-DHPOFREIREN
7z.

Key words : sepsis, endotoxin, PMX-DHP, HMGB1, ARDS

L [2U®IC
77 AEHREONEICFEET ALY F L
¥ UHEA OB EEEILL T A b A
VERLLTEESOBRBRTEELEL, &
NODPEELCEELREEERTAI LY
BLlZnETHRELLTERLY. —7,
High mobility group box1 (HMGB1) Xx
YRMEY VY2 BT, BIRERTL
LTERT 5 L& ENY, 20BELORK
BELHMGB 1 IZDWTHREF ST & 59,
B, HMGB 1 & 2R ES L Db Y I
OVWTHIHESNTERLTY,
IVFMRYVMEDHBEFRELLT
polymyxin-B immobilized fiber (PMX) #»%Ff
HEN, BRIZBVWTHVWLRTE R,
BAil, BREIVFMNRVYUVAEERHA
WCEDHRBEICOWTIRETHELT
% 7- 10, 11).
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4E, BT Ny vEDSKIMERSE

GRAAESEER LG LAEZIIHLT
PMXIZ& B Y F bF v vBEEE (PMX-
direct hemoperfusion: PMX-DHP) % HifT L
EEOLY R MY UE, HMGBUME, B
L UM E LEE (PaO2/FIO:LL © P/FLL) 12D
WTHRET LD THET 5.

I &= &

EER C 58%, BM

BEGERE [ HRad RS DL ‘

RIREE © 4 A 4 HF 87 300 ERFER
TEEL, BHICLRIHASI L.

SepRBBAE | I 76/40mmHg, ARIF132/47,
RIR36.8E L v ay JIREBICH o 7208, Bl
FEHTH - 7.

SEBREF RSl | BB, MORRRE FREN,
W TR R R Feg i, Btk e v o Tho
7z,



58 HEBEEE, M

PIFHE T2 KRR
(pg/mi) HMGB1

400 q 700 - o,
A [ =

600

300 4 500+

400 A
200 1
300 1

1004 20070+

g g L S

11 13 15 17 19 21
58

1, = FrF 2,

EEPREEE MY 3 v 7123 LT, 8,
gl (RERIMER, HEEAMSE) 2T0RNT
OHEBART 9 R & 0 B EITICH L CEhiREE
B EZBITL, N7V A Y iREE L.
F5H, MTROMBARTTT / —E¥HrE
BHE o/ T RO % fMiT L 7.
P/FILA%186 & BMENFIR fR B iE R % A 5F L,
ANITFHRZERE L, 4ATHELY TR
BromEliC R &0F L, AIERB X CImsEE
"TP. aeruginosa®®, BIEH & MRSAH M &
7z, BUN (30~90mg/dL) & BHkfeisE,
HWEY VY E (35~55mg/dL) & FFiaERs
&, IRENENREEERE, BREELH
MAERSHENSERBEL A L. Zhe
NOFRREIIH T BIEEZIT) & & D IS
i, MREZBRLBEEHITLA. 5 AWHEE
hEFEE (39~41%) T, =V FbhF >
ERREETHRZL, 5 A1LIBKIEMETL
(82/36mmHg), “av oKL -7, =
DRFTOLY N & fHIZ278pg/ml L &
EERLZ. BRIEEY a9 v 71239 554
DEFREITVINA TV A VIZEE LD,
FOBDIILYF I F Y UVEIEETHERBL
7o, B P MR UMER LTS B27,
28HIZ 2 B OPMX-DHP % 2 RIEATL, T~
YEMEVVEDET (374107 pg/ml,
104—52 pg/ml), B L UHMGBUENK T %32

.........

7R

HMGB 1, BXLUPFHOHER

W7z (55.2—24.9 ng/ml, 22.7—17.6 ng/ml)
(H1). ¥/, HBEfOEEDIALIL
(P/FH:  198—288, 252—307). AFEHIL,
Z0#%Y, MEEN, MESHREEOEFE
HEEZIfTY, —HERESEELZDODE
BREED Iy Pa— VAR TT B 6 HIZK
MEBRSHESASERETRET L.

m. £ £

IV FMFI VI, BP0y —
i EDRSERBL ST TR L, MR,
SoE LREMIRE, SRR 2 & O BRI B
MR ORFENZARICERER L L2 iE
L& ¥ 5. #hIZX o> Ttumor necrosis
factor « (TNF-q« ), interleukinl (IL-1),
IL-6, IL-8, migration inhibiting factor
(MIF'), chemokines, interferon, B X O{&E
MEELLEOZEATA L5 —EE*FE
T5Y%, FLT, IhLPEMIPREEEDR
EVCEERFEZRLLTWwEEEZLND,
HMGBl x> F b ¥ ¥ U CHEMEILE L
HEPewr077—-YhbEESR, TUF
MY RS SNy 2O MR BiE
BEOMAPICHFRET 5. HMGB 1 33T &
HH30KF IV b T, DNAICEAL, A71
4 FRVE Y ZJEREDOMOEERTHD
NAKEETH L EORAMETHY. Zhe
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%  DRIROZI VRS i S h b
&, receptor for advanced glycation end-
products (RAGE) ZfEf L CUNF-kB#% i&H:
1IbL, RETEITA M4 L LTELY. F
7z, BRME, <2077 —T % TINFz &
THIB S5 LHMGB 1 #4534 5. HMGB
1 #C3H/Hel ¥ 7 ADKEN IS5 L Jifi
WAEEEFR TS, Uenob i3 S EIF R
ERBUHMGB l FEERZE ##H-> T 5
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BT L, HMGB 1 fE L P/FIICIIEEOE D
HEBERA A SN (r=—0.5243, p=0.0176),
HMGB1DO W RZEEIZRIZTTEELRELT S
bortBbhiz (K3)., £/, EEEDH
BLLTHWONABSOFA Za 70 L EET
F2WAHHBEEm A LN (r=0.3940, p=
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WAHEREM D R E Nz, 1 FEBID S ORRE
Ti3H 57, HMGB 1 2SIAE I\ BT 5 IRkEE
B BECEDbo TWATEREENEDbLI
7z, :

F 4L, Zh T CPMX-DHPKifTHIC L~
F b EMET T 5 & BEEET R dSsE
THIEZHELTEDY, fiBE{bso
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