HHsA53E 256 (1D [ 2690~2698, 19924
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HR JE PFIE &k EE ER

Endotoxin + = » 7 R DOTER « BBEE~OEKRBROME L, ThicxdT3HBLE - BHSM®
BEREEHODREY 5 » + FB = 74 THR L7z, Endotoxin 4mg/kg % 8 U C I/ - B &I F
TE=g—L, FRKOELRE FASERLEEXHEL, FR»>O(LERXOEL, AR
mitochondria DAL BE L 72 (n=16), LTOKER, —BEOME-MKOET L R, FHE O,
EEREO LR, FESAR I LISE o, I b oLERoia% 77, 7, FrffE mitochon-
dria DEFSEHBEE Sk endotoxin & 2 v 7 BEOFIECEMBESBEEL TV 5 2 EATB SR, &
5 IZ superoxide dismutase 1.577 B47 + catalase 4mg, CoQ,, 5ml/kg, Solcoseryl 4ml, nafamostat
mesilate 10mg/kg, ulinastatin 107547 /kg (£ n=6) ORI E X BB L CRABCERY T HE L

TRER, FEFTIBIERSRD 5 HIRLA « BESBERIAEH O FHHREL RD.

Key words: endotoxin shock, active oxygen, antioxidant, protease inhibitor
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MBS B C B T 5 Eih O £ B EER
¥ (multiple organ failure LA F MOF)IZMEME S 2 »
7R BERRECRE TS - E2% L, BROKE
BARED LV RERMCEEYEL, BFUXRDEDH
DHTHHEETH D, —77, M@k 27275
2Rt E BE O endotoxin (LI Et.) A3 LiX L3RS
ELTw3ZEBMbIE OMERRENRTER Y
DO, EOXDIeBFTHE - B - BSEESRE
T B ONTIRE BRI AN S, L,
¥ a2y 70X 5 ABROBER, EBRFEREBIZ VT,
BHRCABILEEVrEET I ENGE IR Tl
KUY, MBS 2 v 2 HRDEREO Y 2 » 7 REBIZ
B OEERROBENEE ShTET W5,
EHEERRR BN « BN, EBERE 75+ rv
By Ay — VOEMEA, @thict 5 AnRERE - BE
RERIVEREIhH9?, —7F, Et, 3« 04kYiE
HEEHLTEY, BEENLBROFK -BED sk,
EOERAL, Bx O EEREOEL « H, B
B - MBROEMI, TrRA2 77V RERDE
<1992 6 A17ASE>BIRIFHR% B0 R
T737-21 EERE=FLHEN&SEN BEKILE
Bk

HLEDIERAZRL, B4« DRETCEMBRYEL
THL0EELLRD, UL, EFIILEL Tk 5
EUHBENEZHOAL, Wik s B CHBEEE~
EFEFTL T T DTG E R R e Adi b e <
o,

4, bhbhilEt. KX 5[z &h 5 MOF
OENMHETFELTEEBRRECEELTS » b DEL
vayZEFAREG, MOF OhCb BB %
HarH- TV AHFEEOREYE A CEROKRF Y
fTole, THLWEXABIROMHEH LV LEXBEEOEM S
P LF < H % superoxide dismutase (LLF SOD) &
catalase (AT CAT), coenzyme Q;, (LLTF CoQiy),
HBEEFRLE LBABUERARE R T
%%9 Solcoseryl #, 3Tl e KAV B M N PR E
fEMR AT (disseminated intravascular coagulation [ F
DIC) ®v 2 v 7 DEBCAV- BTV B EASEE
FFAEFITH % nafamostat mesilate (LA F nafamos-
tat), ulinastatin © MOF FBi¥s X OVERREIEIC DU
THERMCRHE T 1.

II. MRFE

D 81 [ Et. i X 2TERERE, 1FHER O AR,
LIS B BB (b 3s X OFAIRE mitochondria ~ 0 &
£ ZEHOIMEHE
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(a) BB

5y bEt vay 2 2FARERL, () vav2
KRB BT 2 ESBROBE ¥ M5 fcdDEBRRER
FD 1oL LTEERI ATV BHFHIRD 02 £
@) v a2y 7BBRO 1L ABREND FROMBAER
{LigBEoEmOFE, (3) WMEARED > bREAKE
D3P LCEFELM X %FT 5 mitochondria O EHH
BoOEEEThFRBRE L, 3bi, FBEHOC
O OB T 2MEIR LB L,

(b) EBE

Donryu it 5 » + (300~450g) AT D 6 B
W, EBREYIT-7,

13 £RBEA6IW), ABEAHEKIml/h & EREA
B TERE S,

2 B 1 SOD+CAT # (6 [E), SOD (Sigma #: 8
Bovine Erythrocytes) 15,0008%7 & CAT (Sigma #:
$) dmg *4ml OEBREKCEMR L b D% 1ml/h
TR RRIE,

3 B CoQuoff (6 L), CoQ, (=—% 1 E0216-
Z051)5ml/kg 8 L ict, £BAEKIml/h & &R
wE,

4% : Solcosery 13 (6V5), Solcoseryl (KIBZE
§2) 4ml % 1ml/h o THEEE A,

5 # : ulinastatin B£( 6 V%), ulinastatin (FFHE )
25, 000567 /kg/h i CTHFEA,

6 3 : nafamostat B (6 L), nafamostat (BEZ
) 2.5mg/kg/h T THRIEA,

(o) EBRFE

5 v MEERICET H 12RO SR L Lk
Bz A BRAKRETCREBIR~22G #IREE:
(Fre-9—-7r—-0) C#fr— b 2HEL, =
= X b pentobarbital 0.5ml/kg % #iE, 51 % &  [EkE
MIZ0.4ml EA L CRBER T o 7, BRI 7 —
FAFy 7RELNS VAT 2 — % —FGOEE = % —
% (Gaeltec S7b, England) #%#2& L, i\ CHIR
L, FEEcHAZ2RERNKEe=2— (==—
7 A5 4 # A UMV-100, Tokyo) D7 » —7HEE L
7o (Fig. 1. ME, FFESLEIEE LcBEFOE
HoBE5#EFBL, 1565HK Et. OHEHITH 5
# Pb(CH;C00), 5mg/body ZRIEEEL, I H15
Sz Et.  (Difco #-%8 E. coli 0111 : B,)4mg/kg %
BlEHEL T, MFE, FFESMHT Y2105 kR =
&2 —Lt, Fo%, R (2ml) & FEEO—I LR
L.
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Fig. 1 Rat endotoxin-induced experimental shock
model
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@) TR O A LB LR E AIEE

FrRER O, A #EIZ, % 7" Rosen HO0 LK -
CTIHFRRETE LI, Thbb, ~- ) VinfEiml i
6%F*+A I vAERIm Nz, 0OBERLEY
£, 700g 103&FEZEL L, EBA%EET30ml DK
EH (10mM KCl, 1mM MgCl, #&¥:10mM Tris *
HCl, pH7. %Mz THFEH LA, Zhizldml ©
E9E¥%(8.0g NaCl, 0.2g KCl, 1.15g Na,HPO,, 0.2
¢ KH,PO,, 0.1gCaCl,, 0.1g CaCl,, 0.1g MgCl, -
6H,0 # 7R K250ml R Iz T, 700g 105&
HEW L, A% CC Hank’s Balanced Salt
Solution (HBSS) (pH 7.4 adjust with 280mOsm/
kg Na,HPO,) #40ml 0% CHEHL =%, 700g 105
BELETL L 7z,

iz, THELVOHERLES T, FOHPERYIS
B/ 2ml ZBRL, VI KEAAY T2 Y VT FRITD
2-metyl-6- [ p-methoxyphenyl]-3,7-dihydroimidazof1,
2-a] pyrazin-3-one (JAF MCLA) 1M 100x1 >0 2.,
7y = vi{t¥a =¥ (0Z) 100p] THIEL T, &
# X472 0,% Luminescence Reader (7 = # BLR-
102, Tokyo) #B\WCHIEL, RALFERNEE S
boTOEERE LT,

OZ %, ¥ 1 =¥~ A%4.0mg/mlic7ed X 512 pH
7.40~<w > — A HCL buffer CER L 71-#, 100C,
1004 incubation L CEHE €. Zh#%3,000rpm
1055805 BE, ¥ 1 =4 v 100mg X L Tlml OF
gy - MERINE, & <EHE, 37C305 /M incuba-
tionlL, ¥12F v+ 77 =vil ik, h%
HBSS 20ml ¢ 2 BEEGEE L, 20mg/ml (HBSS) i©
AL ORFEALL,

BB IAKEDCHEL, BRLEEDOSET
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4 U % malon dialdehyde (MDA) % thiobarbiturate
(TBA) L& XRTEELAELE,

¥, HFMLULFE#O 1 F2BEHORL L L,
2.5%glutaric aldehyde THEFEL, 1 %osmic acid T
SREER LIz, ZoBEBY OEALZERNL,
fa® mitochondria DE(L X BE L 1o,
HRITXTmean+SEM CR L, BEEERTI
Student’s test IZTTT\Vy, p<0.05% % - CTHBEEDH
ek,

2) 82 [Et. v a2y 7 BOEGF O, BFRILER
YeoHR L FEROHFIZE

() B

Et. v 2 » 72 272 12EBF 5 in vivo TD O, FEE)
RYBET5L LI EEFNOMBDEL R L1,
(b) £

FR1ELALZ » P 2RABC 6 RS T -1,
(c) RBRITHE

HBR 1 L EBRICREEA T - 2%, 35— HoREIR
W MCLA #feiz 5L — b 2SR L, BEEL CHEY
BHLA, FEUAIEATEC ML HRETEHTF
TR LC, BHFY ABTFHEENERCHFTK
FEHAIEE (RALEF#HE CL detector, CLD-88)
IEZE L, MCLARERKEEL, REBE®100uM
E L7 D)0.5ml #8E L%, 1.5ml/h OFE cE
EAXBIAL, RBAVTELLE, FR1 LEARC
AR OEHF, BEBE, Et ¥H5L, FEE»bo{F
RAEOHB L1205 MEE L. /n3s MCLA BERR

Fig. 2 Single photon counting system and the
method for detecting the chemiluminescence
from in situ liver surface

COUNTER
DSPLAY UNIT

FHOTOMULTIPLER — £

FILTER AND SKUTTER — [TIIIIT{IIIT] AR FUMP

T
RUG INJECTION
ROUTE

- |

IGHT TIGHT BOX

WARMER

BHEBROBRI Y Xfc=v P& vyay 2 T50BLA BNALE 25% 118

EBLLHAORLEERXL.0L LTREOBTLE X
ZTk»i (Fig. 2).
Im. # £

D MfE

AR T Et B 55605, 904 L {E T 281, Et
BERIOT%ETETAROA L, ZhieifL,
SOD+CAT #TR60FLUREE TR SR, £/
L OB EEDZE YR DI, ulinastatin H-5F T1260
5, 0 TMEDETARELRS b DD, Et. BEH O
WHETHOETILEEEY, Et. KX AMETEYE
Bz U /-, nafamostat B T34 BRE & FIHEII05
T2%E TET Licd’, 2105#icix113% D fE i E1E
L, £BENBRCH LAEOEENBD BRI, —F
CoQ,o B, Solcosery 1 BTl RB L DI AEEEY
Edizh -7 (Fig. 3).

Fig. 3 Chages in the systemic blood pressure after
endotoxin administration

= &——& normal saline group
O——0 SOD+CAT group
a—a CoQyp group
o0 Solcoseryl group
B—-a pafamostat group
O—0 ulinastatin  group

0 15 50 90 150 210 (min)

Fig. 4 Chages in the tissue blood flow in the liver
after endotoxin administration

0 15 80 a0 150

210 (min}
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2) Fr#Lumk

Hfr B, Solcoseryl BECid Bt. 542105 4 I
B LT oL, @0 4 BETI045 % Tl
D—EHEANRR SR, 351 CoQiof¥, ulinastatin

Fig. 5 Neutrophil derived O, after endotoxin

administration
P<0.01
(eom) T : T
[ ansn—
150004
10000-

normal saline SOD+CAT ~ Coll;;  Solcoseryl urm‘wr.ln nufumsta't
group group group group

23(2693)

#cik Bt B 5%2100 8 e b BB MR RS
bt (Fig. 1),
3) IR O LR

Fig. 6 Lipid peroxide in the liver after endotoxin
administration

P<0.01

—
(nmol/mg protein) etk =—===

20

urtreated normal saine SO04+CA s syl utrstatin notameEtat
groue o o roup Ernp growp group

Fig. 7 Electron microscopic view of a liver cell after endotoxin administration. Upper left :
No endotoxin. Upper right : No cytoprotective drug

SOD/catalase




24(2694)

£ RFFTI216,100+1,400cpm & EB LR L D
X L, SOD+CAT #12,900+500cpm, CoQ,,&f
1,900+500cpm, Solcoseryl #2,900+1,200cpm,
ulinastatin 4,400+ 3,600cpm, nafamostat &
2,400+2,100cpm & ER#RDT, O, AR 2
HEREE> 7% (Fig. 5.

4) FHESEBLEE

BEALE F » + TIXT7.4+2.7nmol/mg protein T B
BOR L, £RFFTI2150+ 130nmol/mg protein &
WmHAR L, SOD+CAT ##11+3.5nmol/mg pro-
tein, CoQ,0%%¥9.7+3.9nmol/mg protein, Solcoseryl
#$8.9%3.0nmol/mg protein & HEL{LFI 5 X OV
FlEr 5-BECH B cME R3S b, ¥ 1o, ulinas-
tatin #60+20nmol/mg protein, nafamostat Bf110+
84nmol/mgprotein & BEE S BB REER R ST
BREARDLAAZVL OO MEEB A S I
(Fig. 6),

5) FF#fiE mitochondria EERE

ILE 7 » b A T mitochondria @ P34} &
¥ L Ccrista DEENREIch TV A0 L, A8
T3 mitochondria DEZl, WAHE, crista D AFEEHE
HieRo bhis, B20ERE SR T—%i mito-
chondria DAL R bR 5 DD, RAEE L UHE
BEIEEWRAE ST (Fig. D.

6) FFERm» S oERK

ERH TR EL B5H20~300#H X bRt
mAa&z Y, 12038 H 5 0o 250 R EA
BOOIT, BHOEFBEHECEIRLEOHMEY N
-+ sEmAHR SR, SOD+CAT BTi1200 % ¢&%
HKOBRNTEALRbheh - (Fig. 8),

Fig. 8 Changes in the chemiluminescence from in
situ liver surface after endotoxin administration

endoto kg W
il narmal saline group
2.0 G a
rafamostat,
- it atin gr

EUBEOHEL Y A=V N b2 vy a » 7 T2 5BLA BMA2E 5% 118

Iv. % &

vay 7 DEFAMFREL L TRBEEREALICESS
HBLOLVROBEBRAREPEER I CEL
B, voa oy 2 EFORE, OFEOBELLEATE
CEBLTIEMALD Y, BCBEREREOATIZ
Yay 2 DR TTCHATHZ L XTER, R
F, HEHl, BERoSEERE T, va v it
SEBOENEFORESCEESNEHIATL
39, Thbb, FEBEMHOEEMEROME, par-
aneuron X —EDOHLE AL € v, FEMEIEEIET
{ v, myocardial depressant factor 7z &A% % 34218
i, 0, BELSHRE D DT RESERE S, 1980
FRECA STy 2 » 7 BROBBRBBRIIEE,NERT
5 LOBENGER IR, &5z McCord'®™iz X
b - BERFOESMBEC X 5 8BEE AN
BECDIEoh, Y2 v 7BOBRELRBANRTFLE
AbNB I DTt ki, BT a2 v 7 1EB
WTRRMR, L OERBR L BEE R RE Y R T2
EBBELMCIh-oh Y, BiCEt FhBEHhAe
MROEEBFEER LRI TS LA, HERSR
EYTH 5 Cha, platelet-activating factor, tumor
necrotizing factor, lysosomal enzymes, leukotriene
FeN L CRMEOESEBIEOER LI TS &3
WEIhT-519-20

TE, EEMNICEIE T REEREEERIEE
LT3, £E Mm% macrophage DEICHEET 5
NADPH B1tE£5, myeloperoxidase iz X % & @, #f
BB 1273 % hypoxanthine-xanthine oxidase %%
NTHb0, BE HE/MIGE SREEED cyto-
chrome P-450ic X D EE X h A D, 75F FVEED
A= FENTHLORENMSbh TR IS F 4
mitochondria T}, ETFEZERD semiquinone % 1
BT EERBOBERCELTO 25, —F, 2h
ERLBEERGEFHCFEL TS, Tibb 0,1
EERA%EHFT5 SOD ¥t & LT, HO,BFETH <
CAT, peroxidase, H,O, X Ol BB LB EEA %
#3 % glutathione peroxidase 7z & DEEER DI,
vitamin E, &|tH glutathione, quinone, transferin,
uricacid ¥DFBEREROLOLHEEL, BHBEOK
E, FOANVOERTHE, LEAAVvoBRIY
scavenger & LTIEHLTW5, ZhboERBEE
HEREBERD TV ARAL OB TLMER VL
R R CTHEEY 7o Uz, BECEEIRLE
HERR L ZORICHETHH BRI E X b IsEE
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DEE, EOHOEM, AIERLM/IMEOBEE L IEE,
TuARg A4 FOES, SEBOTERELMBEREVR
Ev o EABBEESHRET A LKz, ThbD
HEENERY 2 v 7B THEREHEOEE, LT
NEBBEBEO—RERDEELLNS,

4 o BB 455mg/body, Et. dmg/kg it L %
5 FEt vayv 2 EFALRERLEMBIEORNT
X, SRR O, AR D LA, FFESRMLIEE o RN,
JF#1 4 mitochondria FEEE X Rz, I LT E LY
2PAR L in vivo TOEBE» S0 O, otk %
WERTIE, EEFHDOMEREOEAEED,
in vivo, in vitro AT, Et. v a v 7FICEITHHM
g« BBEE~OEEBROBMENE RE I i,
Et. 3&BHNRBEOEHBRELEY LR X2
LR, MEAR~DOEEALROBE, fiE
2 Cha) DOIEMAL &> TEBEMMOEHMRRE
AR IHIBAIEAPD, CoX > LTRELR
KEOEMBF L, MENKHRYEEL, &+oik
FWNMEOBER L, RERRLIEAEL T
TB5bDEELLRD, ¥, vav 7 KMLAERK
TR, MEMETFT LT L hE ERIR5HEID D,
KB, BREAZLEEIZECHEEAL TS5 D
EEZBRD, LT, BE - RERCHHET
% Et. BT, BROBMERSRCRE « BER
BOEOEIhBZ ELHEIHh, BIMRED ST
i - FERRAEAHEL, 8RR UEKEMNEK»H
DOEHBROELELA, SEOEAWEOBEPIR
BhbZkEienr? hbopositive feedback
mechanism 2 E \IcBIE L CEERABIB IR T,
Et. va v 2 DFRBEHR LT3 DEELLR
5.

—7, TREADABNCHEETHIIERBEEER
R, iRt L T, EBmEoEMCKEL
TEDERMPEL, LEHHEBEIREINDZ DL
EzxbhTkh, TTK, BE4ORBITERVTAR
SOD #3835 & OHEN L IR TV B8, L
L, MEACEEROZHETHDI+5ED SOD
DT CRFELTE D, SOD FEWR ERTHDI I
TEHERE « BRBLEEOBMAEL 5D nTik
SRy bih T35, Ml BREE~OETH, K
(SOD AR EALFEEL VWM CML foiEH
BEOEEYHRIZTHON, BEEL SRS
WUHZERY EE B EEBRESECAER I T2 0
B, XHE, Ml BREE~OBBRRARELES
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BEHEOLTRNETERCBE CHD TARRE
SOD OHMMAEL BZDONEDPWTRARETH S, T
7o, BEICEL X hic SOD & TAEABEICE < 5,
BENDLDONECODUVITHERTERIRR
%220 Uinl, A1x< &b SOD & LR 2 k-
BREEDIRED 10LLEL2ALRAWEBEELD
ns,

& E R TIE, SOD 15,0008 47 & CAT 4mg OFF
W5k v, EticX aMEET, HFHER O EERE
R, FESERLEE oI, £&F LD oFER
Yoo 1434, FF4EBE mitochondria D EHEO MBI % B D
72, HFE3IFOSOD BMRACBTLEV-EE L
BHTWBIZA bbb TEYTH» B, MR
ABFROBEY PRI TR kLY, Et. THE
AL I RS REMNERA L0 O, 2 ELhHEET S
LR, AOROMEHNK~NOKREREXE, &
wamBoEL YL, BIMEREEFLICDLEE
2bhn, —5, CAT R O, o RHE{LRIGI X W ET
H,0,% H,0 & O, & =4 # L T hydroxy! radical ®
ARG ERTH Y, Et v a2y 7 RICERI
BE LT EEERLLMERT, LihisT H,O,-
hydroxyl radical %o RIS 8B B8R {LicBI5 Ly
CHRAIIh A, R SOD0HEICL VEESH
7 H,O, %2 035 2 LIXR[EETH D, @21 SOD @
PHRYEDDLHA~NHEbDEELLRD,

Et. 1wk AIEMERELRSY, FIdo X 5 sk
FCOEEBBEERRLETTEL TV 2O TRV
3, SOD, CAT # ABWHE L T MR 0ozEL:
NHBREBH L XTERY, L, £6F1E
DALERE A MBI b EH LTV 5 2 &b
b, Pl &b Et vy 7 WickvTid, Mias
BhToERBEER D cytotoxicity CEE R El
EULTWAELDEEZDNS,

wiz, COQERIRREBFEHEERORT L LT
ATP 2RI Tl <, Bl% OHBILIEA N
EEXhTWBEHTHSB, CoQun B LIFADE
B +oc@EIhTuwizng, CoQ Bk
PBALTER 7 <, 5 L1 CoQ BRI BTL,
AN TET e hic CoQoH. it X v, VAV — &R
THRT 5 lipid peroxyl radical &L, FERLIE
A#RETHEE L LR TV A0 hicBiL T,
Et. MfE, BOFEROERRTORF»H S, CoOQ
VLR A &% e mitochondria #REL TWH Z &M
R X R T B3 SEORFEEY F.0 & LAKRRT
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b, CoQioid Et. i X 2 Frl#:Rma{Lis E o s % 1
# L, IS mitochondria DEHE XL TR D, A
BoZ ENHEEShK,

—7, Solcoseryl 347 ~ MK HEYOREYTH
h, BB U DE <« oMifuicFREFAYE TS
ERBEZATVAHD, BARS R SUCEAWTHS
B EOERBFRICERCABETHS, TE, O,
HEFBRUOIERB2EF T A LABE ST
feoosa-se FmLRARHEE L THEB SR T3,
Et. X 2ME, FAKLTEET 32 ME5 R
Bd DN Ieh o leh, HRER OB AR, e gARL
B&'E, FrMAR mitochondria @ Et. 51 X 52 & (ks &
Zxt LTk SOD LUl oM RAZB DS hic, Zh
73, albumin 212 U & T2 ERFRAOBEFEH X
5500, BORERERZIZSDMITHETHS
», BRREMERALZHLRVWRKAHTHADLZ b
DHETOIEA EBRR S DBE LI I h B EH &
EE &R

£ a v 7 RABIZ, trypsin, plasmin 7x &l
FEOSEEREN S LR T 5 L R ME plasmin
inhibitor AT % & Ll Evh, EEROBEK TR
BREL L EREAMERHEERLA VLR &
BEG, Ef, vy 2 ORBERBEOCEE N H
bhTinb, ZOHETCORASEER - EHBREE
EEOBE, BHSMEREERODRCOVWTOH
D\ UL invivo, in vitro WHOEH» S
O|MEBFE LA, 4E, nafamostat & ulinas-
tatin © 2 BEOEB 5B REER LM L 28, R
FH &b Bt X B ME R X ORI Lo I
ER %D, FHRO,ELED LR, FEKERLIE
B o, A48 mitochondria DA, A5 0
LFFRXOEAELIHTE2HENRL LR, v 2y 7
KB 2 EEBEEELC LHBLIER O EK
FOCHEREITRE I, BEASEEREERIZ,
) VEREOSBBEROMEFRHCERT 5 EEES
EEIH 2T <, nafamostat XHHEIER 2 E
L4, ¥ 7z ulinastatin (XK 5 20 » L BEOMEER
ZHELTVSWHREMRD H 9, @ECLKEMmIERE X
LEMBMEOEECHHDR LR TLOLEELLR
5., AEEQSBEFOMERA, BERL L UORE
RAOER, BEEERED R T, BHEERE, I
BERBLcIHEL, SHEOERAYETL LV A
T ay 2 KHTLHRERE L TOAGHIER SR
5.

EUBEOHEE LV Zc=v K2 vy a » 2 T AHELA BHALE 25% 118

BEDX>®EL 2y 27Tk, BcDBANRAF®
AL TEERYEHAL, Ml 8EE, LuvTi
MOF ODRREXBRTHLDEEL OIS, Lzl
T, DRI OBBROBMASTRT, 0
ERCi, BREBOTEILLREEOLE, Bt E4
DIMENe ERTTH L RFRCE < OBNRF IR T 58
ROEAORSHMLETHD., BESIXEL v a2y 72
DOREXTEEBROBEEEILBRA L, SBEHON
IR EROCHENID T, £Dva » 7IEBELEDE
BYEBELILY, ThLARLLTEEROBKRKLESD
BE®II-»2, #5RHCE, BWEBLR S8
ZETLHREEDOE - LR RBICHER LA,

X R

1 SFEEFE, BXUE, M BB v ey 7 BORS
BRECEECOENLEF0ESH. 1, Bl 2 v 2
R IKE L OCFEBE LIS E, B 20:
227—280, 1980

2) “FHEE, BoxaE, M B va v 2 BoER
BEEEOCORLEFDOESE. 2. =V F i Fv v
va .y 7 ROHEB®LEE & SOD &k, Kl
30 T 281—284, 1981

3) Nordstrom G, Seeman T, Hasselgren P et al:
Beneficial effect of allopurinol in liver ischemia.
Surgery 97 . 679—684, 1985
Granger DN, Rutili G, McCord JM: Superox-
ide radicals in feline intestinal ischemia. Gas-
troenterology 81 : 22—29, 1981
5) Yoshikawa T, Furukawa Y, Wakamatsu Y et

al: Experimental hypoxia and lipid peroxide

in rats. Biochem Med 27 : 207—213, 1982
6) Lefer AM, Araki H, Okamatsu S et al:
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7) Goldstein IM, Roos D, Kaplan HB et al:
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superoxide production by human leukocytes
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8) MEHE, BIBE—, ILAEIUE, | EFAIERD

OzERIAT 5 Y L2+ ) LDER, Cyto-prot
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9 SE/AME, BIHBE, KHEEZ @ | EREUEL
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Protective Effects of Antioxidants and Protease Inhibitors on Endotoxin
Shock and Their Scavenging Effects on Oxygen-derived Free
Radicals —Experimental Investigations of the Active
Oxygen Species In Vivo and In Vitro—

Jun Taguchi, Toshio Kadota and Syoetsu Tamakuma
First Department of Surgery, National Defense Medical College

The role of active oxygen species in the process of organ failure was investigated and protective effects of
antioxidants and protease inhibitors against endotoxin shock were experimentally studied in rats. Experimental
shock was induced by a single intravenous injection of endotoxin at a dose of 4 mg/kg. After the injection, systolic
blood pressure and hepatic tissue blood flow were reduced. Furthermore neutrophil-derived superoxide and
lipoperoxide levels in the liver were markedly elevated. Severe destruction of the mitochondrial structure of
hepatocytes was seen. Superoxide-induced chemiluminescence from in situ liver surface was increased after
endotoxin injection. On the other hand, all these changes were prevented by pretreatment with superoxide
dismutase and catalase, coenzyme Q,, solcoseryl, nafamostat mesilate, and ulinastatin. These results indicate that
active oxygen species, such as superoxide and hydrogen peroxide, are involved in the pathogenesis of organ failure
following endotoxin shock, and suggest that antioxidants and protease inhibitors may exert some protective effects
against organ failure in endotoxin shock.
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