126

BEXzk 51 #3458
<%ﬁ338j<~§55¥53%56$ 3 7§>

TR AT M PR A+ & OV B G R Eh IR AS i
%13 % Heparin O &)5R1C 2T
(Fric Heparin O JEERN K53 X O FFIRNEES-D
BEFEIZOWT)

RRZFEMAFE AHFERZE EF SnFLREED
P E %A

A

(CZff WBRAG6E 1 A8 H)

The Effect of Heparin on Experimental Bacterial Peritonitis and Superior
Mesenteric Artery Occlusion, Especially the Significance of

Intraperitoneal and Intravenous Heparin Injection

Kojiro KOJIMA, M.D.
Department of General Surgery (Director: Prcf. Hideo ORIHATA)
Tokyo Women’s Medical College

This study was carried out to elucidate the effect of heparin treatment on experimental peritonitis
and superior mesenteric artery occlusion.

The purpose of this study was to find out whether an intraperitoneal heparin injection produces a
decrease of intraperitoneal and a1 terial bacteria or not, and in addition, a possibility of Reticuloendothelial
System acceleration by intravenous heparin injection,

Materials and Methods

Thirty adult mongrel dogs weighing 10~11 kg were anesthetized with pentobarbital sodium salt
(30 mg/kg Body wt.).

The experiment was studied divinding into 6 groups.

6 groups:

A Group: Intraperitoneal injection of live Escherichia coli and Pseudomonas aeruginosa.

B group: A plus heparinization.

C group: Superior mesenteric artery occlusion and intraperitoneal injection of live Escherichia
coli and Pseudomonas aeruginosa.

D group: C plus heparinization,

E group: Superior mesenteric artery occlusion only.

F group: E plus heparinization,

In group B,D, and F, heparin was injected intraperitoneally and intravenously with 50 units/kg.
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The experiment was concluded as follows.

1.

127

Mean survival time in heparinized groups was more prolonged for hours than that of control

groups except for C and D groups.

2.
3.

In heparinized groups, hemodynamic state were improved.

In heparinized groups, serum sugar was normal through this experiment. Increase of lactate

and Base Excess of control groups were lower than those of heparinized groups.

4,

In heparinized groups, delay of Limulus lysate test was obtained comparing with control groups.

5. No significant difference was gained as to intraperitoneal bacterial numbers between heparinized

and control groups.

6. Fibrin formation in ascites was not observed in heparinized groups.

Thus, intraperitoneal and intravenous administration of heparin proved to be effective against

experimental bacterial peritonitis and superior mesenteric artery occlusion.
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3)  FEBRESIERL & LR IR AR e i Endotoxin & X %5 DIC -G heparin 0gff
4) heparin OFEEFHE BRI S s & O RIGRIEBIIRISEE C oM
5) SEERFEONA IR
6) B 4. JEBEHKW IS % heparin OZHHE
7) BEEHE LOHIESE (D heparin ¢ Fibrinolytic activity 1 J % e
® 4R Py Bacterial clearance D#gfnfEf (heparin
@ BERE, IR BOBIRE DREREREE S
@ 1l IfihFEE, Base Excess ® heparin OSTHEP B REAE DIRISIER 1200
@ JEkEmERE L ORER < (heparin DEHIRPIEESD
® BRI PR ORE 5. _LIBRIMEBIIREE 1T 5 heparin D3R
® FEAKFHEROMES X OEAFT 4 7 V. &5
Y VITIHE <Rk
@ i Endotoxin #HY —
BErEHRRT - CE O "
5. SRR TERECE R AL IEIR S X SRR 2 S M T
1. Invitro -G E. coli, P. aeruginosa ~ heparin ¥a v 7%\ % Endotoxin shock %@%/Sﬁ/
DB\ T 2 v ZICHEY T, TORERE LT Gram
2. Invivo COHEREEE (=) HoMIEEER D TH 5 Lipopoly saccharide
D EEEE (v R2LHEHA) o Endotoxin 1= 1 % Shock 23
@ SEEBINRE, IR, ROBRE MRS h, AECITRERBER YLH0ED
® IfufE, mAgLER, Base Excess DD SESRFCHEET B Mk v e v 2
@ BEARFRmMBRES X ORES Endotoxin shock 13, ZEyIFEMERRIESE, [LIRM:
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M s, ERENIRE, SRR OEMEE, 1
vy AR, RKEE, FIRESME S o KiEn T
BHHH, FRCaENREERELO FRoP T,
KRG BRI M EPAZEEC X 5 D,
LEEOFRTHIETEIMERA L LTHEL, FEoHR
£ RBEH e 2T, 29.7%~57% T
By, FlAWBRHBEMEREEC VL, X
AT BEETHD, TMEL SRUTHETS
AR Ciin . MRR L LIRREBAEY O L TR
FHRABTBSIEOWE OSLEH N LA D L, T
RERBEOE T, (LHEEo#ES TRl E 3k
R &« DIEGR A b, Opportunistic infection
DIFEL, 19504F4 & ) MIBERPUE T 7 5 &
EdEEE T, 02k, P. aeruginosa A3
&, #oOffic E.coli, Klebsiella, Serratia, Proteus
SERAELLRY, 075 AEREO B
BT A % oY, Lipopolysaccharide L /ABOEH
@ OEP (Original Endotoxin Protein) D&k
ThY, “hw Pleiffer 237 U T Endotoxin
GHEMNER) LA LLETbR?, Fimd
Endotoxin O#iH T4 % Limulus test 511964
4 Levin et Bang® 1 J > C 383 X} Endotoxin
shock DK X7 FENTI & 7o>7z. = » Endotoxin
DB B e Fe o BIAE % 7k Endotoxin %
£ Detoxify F 5B AEIn< , I X5
B ZE = Total Body Washout'”®, Indomethacin'?
DIEAENEEIh B L 2 ATHS, REHEEA
YRG5 2% &, Wb b MERER
DFEIOIMA A > THH o Hyperdynamic
State, %t < Hypodynamic State, Multiple Organ
Failure & 7p2% @B XES Sh, oo
Septic Shock DIFRET ARG BR B5T 20
PREBCH H2Y, 72 Endotoxin DEFE IZEL
DML P 5 i 7e . Endotoxin 73R
FRTUEI B L3, SRF oMfEr R
EWEAEE S bbb, BERKE T,
ATP-MgCl1,'®, Heparin'®, Opsonin'®, FFP (g7
FEETRAS AT s KL OVHTREM, BREA v-7 = 7Y
VEFERCE ETIEHRESh, ThThoRR
EHITF T\ B,

B heparin BRI, DIC SERBIEONE
EBE Lc@ERRTCI1R/e L, heparin % JEjE
WEBIRNES L0, JEEACI Fibrinolytic
Action 1. X b fIEHEAE% Fibrin JCIz, £ L1
Ty LA Fibrinolytic activity i X b {IEEHRE %
)37 X4, Bacterial clerance % FH. X4, Fi-
HRNE 59 X 0 MR RO BRE X IS L L,
AHES<> Endotoxin i35 EEIEM L AL,
Endotoxin shock #fhfE3 2 aftecEH L, b
hbhil, KIFEfc Xz gk & S iiE gD
BHEEDORET A RIER L, heparin OIHR

RS 2 DB TRk,
II EBAR
1. EEEBEm

MBI 3 X O LIBRIEBIIRER I BT 5
heparin o BN LT X 2T Fibrinolytic action
2 HREOIEE R L O IR HH L, BIRA
B X D AHBPI R & IRE LIE S X O Endo-
toxin 156 L E Ak & OREER & (R L, hyperd-
ynamic state 7>5 hypodynamic state % T T
Multiple organ failure ~OBFTEIHIET 2 = &
AWML L, EORPCOWTERFRRE, 18R
BE, mfE meRELER, KR XOEiRm AR
#, inF Endotoxin OBIHEHRMER L1,

2. ERFEEIUHH

1) =EBRE§YE I UHEE

fhE10kg 2 H1lkg DHEMBLAI0M & FH L
SRR 1 BB H10BHIRETRE L, Ry
WRBD R SRBRFEOE - RIT B Lic. REE
3 Pentobarbital Sodium 30mg/kg # EHRINIC %
5L, 27 &S =L - v JERBET K,
Respirator (ACOMA, R-300) & ¥ >T Room
air CHREIER AT, 1 EHRKE 0ml/ke ©
20[8)/min L L, SBPo KBRS, PEO
Pentobarbital sodium % 370 L 7z.

2) [EREkEZBRIERSE

M VENERE 56 D PEROC BB L7 Pl T, R
MAERARZEE X D R LI AR M-TTA
FRIR 2 B D IR B % & « B R ARNE B il
BEREL T OLREL, ChbawERAXEERE
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BLIUEBEEE Lis, FREEET oW,
TR T WL KRG (Brma. Model
AE-11) THEELEEL, Bl BREOKRE
R fER L. SERRBRR 2 R0 B i B mE XM
EE T By, 37°CISHREEZEL, ABEAWE
KEEFEERE: L, XBILES s JOBREREYEV
TRIEES X OEIEREEO. 2mg/ml AL BEIEHE
WA TER L.

3) MEEXERE LIBREERERAE.
BEEAHAEL, FEIe T vET7 A2 — LR
THEFL, Wl0cm OFFIEFEIREY N Lm%
+4w U, E. coli, P. aeruginosa, £ 4x40mg o
AETIEEER200m A, Bl o2 — A,
E. Coli, P. aeruginosa, & %20mg O BEFHER
100ml FEA, [FRpc EGREEIIRER T L

P, RERRITEE, RRHEREIRORIO REOE
R Y v <8k s & LT RIBHEEIIR A HIBE

L, %7 vAF— TR 2REEER L, RvTF
2T BEBRE SRV a v T —T %k
K77 AEETHAL, EEEYBHIECRAE
$L, LBMBEEIREERNT, &7 2 BREmEE
JE U Ol E T, BB LA EEASY 7
—FNE, ZvvALBEKOBERR IO T —F
JVIZ XooTe.

7¢ % E. Coli, P. aeruginosa, o BIEHW % [F
R EA LD, BRcAbhs 7 7 Ak
HONREERE CHOBSES L 28, HED
CEESARbE S, 2BEN LoRAREOH T
By, FWFOLEFEREELA L R B
BREEEIREER A 6T Lo 72 v — 71k, BEEIL
ot AR RS E U EE R
EFNEEFRTCEDNHTHS.

4) heparin OFEFE

heparin O JFHAIZ 754 Th 5755, heparin @
BRI 5, ERBEROEREMNEAS XU L
TR BN IRAE 2L 3070/, heparin O JEREPIE L
COWTIE, AEEAR XU RERESIREE L
[FIFFIC heparin £ % 508if7/kg H{EA LIz, Fic
Control ZHILTH T —F L GEEFIE DD,
heparin {34 < ] Linas2re.
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5) EBEOAZR

AT E. coli, 3 L U P. aeruginosa, £ % 40mg
DA BIEHER200m] o JERENEA, BEHIARE
Ly L heparin F L, CEFAL E. coli, XY P.
aeruginosa, £& % 20mg O BHIFHERR100m]l o jHjE
MEA L LIBMEEIRES, DI X CHER &
heparin #'5., EFHI LBHBREEIREROLTE
BT ERFEEER ) heparin #EE T L.

6) HRI ARG

B Vor %5 —F VEABER L KT &
BF R RN G- & LIBMIEE IR R, 1By
M, SHFE, S5HFR, 7R, 9RR, o6l
v, & xOBEDOEE Vor, 1HFREIE, 3HHE
fl, o5FsfalE, 7FFHME ORFRIMEE Lic.

7 BEEABIAERE

@ LERHEs JOMmE, g, AOikE
ERBERIR L D EEEE LK) =F v )
7 =7 AR EEABIRES L O T REIRE CIHEAE
BL, ~7Ein il L4+ Staingauge 1
Transducer (M.P.U 0.5, 290F, =32H28) » B
T, Polygraph (Surgical monitor 125, =gzl
B R L, ERAOET TS ETE 4R HIE
L.

@ MmHELE
MAFRFLERL, SIHBEC TToEe Lic L HE
O BEFEE lml @ £4ft Iml & BRIL 72035 B
Z, KT 1 EHREREOOH L, B0
BT HTETH 5.

® BIRMAMERE X OBEKPHEEROHIE
BOIRIL A E S ORI, EET KRR X
DERERL LA M0.2m) %, HH U ALk
1.8ml BB AR KTI0Y, 105 10%- & &5
FRLEDOH < EBEREHCFREERL, 48
BEBcE ez e = =282, FRESE G
T 1ml CEHEEShAEHEE Lie. LBREE
ISR OV T HRERIC Ue. JRAKFRAITEREL
i, BEERCD O COMA LY ) 2 v 7 —
FA L)L, BhRMATEROBEE & RERD T
BCEBFE R L CE/ml CTHEE L.

@ 1 Endotoxin #EH! (Limulus Test)
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KEBEE R 7 77 — 7 4 X b ## kil Sml % heparin
N THRELL, w008 (1,200G, 408)
THIUMRISE L oL, M lml © 27 e etk
A 50.25ml Nz T LR LT, FHoEd
4yBE (1,100G, 12) L, O3 BoFREND
0.1ml 24 L, # 7+ F=omEMmEE (v
Fr, FEEE) ©0.1ml 7 v SARTIEM
L, 87°CD& L ARNTH 2 FEEE L THEL
7z. Endotoxin o /FMOH|EIL, 45°COMBET
VANEGES, FAME, B, HERK
EDFIC X > CTRD 4 BRI THET 5.
H) BEVFARERL, 7V Ak @ET T
DR T hin ¢ Endotoxin JEE D K8
() BFAEBR LT VDM, 7V A% ET
LMY 0F FEE, B3 Endotoxin
107*pg/ml OFEAELRL, (B THCERR Y
NOTRE XUHEDE S LR, (—) I¥W
Ko F FFHA S L o, R A BRI
Z=a4FAz2vEre—AtL, FTATVER—
Ak LTy, E. Coli olll-B4 (Difco) %A
KR LT 00.Iml % v 7z,

® HEHEREN

EREROFEE oW, p<0.05%3>
THEBEDD LHE L.

I ERER

1. In vitro T® E. coli, P. aeruginosa A
® heparin QEFERICDONT

heparin % E. Coli, P. aeruginosa ZX® L T®
EEEROBRCOWTHED 512, FOHKHAD
AT & heparin %0 % 7oA BYRERR O i E
FERIBHTOPRBET, 2 v=—FEI DL,
F1OIXICHEBFERDO AL, %hic heparin
Bz L O, FEERAL R, Wi
BicHkf L, heparin 238 HEFAOTWI &%
In vitro CREEERE7- (FE1).

2. In vive TOEERER

In vivo T 3D HEEEZ L, 6FfcHE
L7z, AZE3 E. coli 40mg L P. aeruginosa 40mg
DEREER200m] ¥ R JEERNTEA L, BE
L ABEEEE & heparin 50BNT kg B & x BHIRPIEE

31 In vitro ©o E. coli, P. aeruginosa ~ o He-
parin o & £ H

RS W % (3/mD
E.Coli ## 1.2x10% 3x 10'8 5x 10
EQOUREE s | 13x10°%| 3510 |  5x10™

P. aeruginosaf$##% | 2.1x 107 | 1.21x 10'® | 1.68x 10'?

B poruginosa BIH | 915x10'7 | 1.19% 10" | 1.79x 10%

GOEEAS0LD R, EHEAR S EOBERTEA
LA ES 1L, C#L E. coli, P. aeruginosa
D4 4 20mg O ABIEERR100m] & JFFEPTEA &
Rk 2 B o _EBHIEEIRESE, DRFFL CHEEE
Bk heparin 508if7/kg % BFf & FERCHIRAIBE
5, EREREESL, ER T 28 o RBEIEES
FRiEZ D 4T, FRAOT RBHESHIREIR 304w
heparin S50Hifur/kg HHRAR L, 7= EBHEIKE
BhiRAS B & FIREIC heparin 50Hi{iz/kg A JEHEPNE
NP

O ‘B

ERADOZHOEFHMAR I K RL. A, B
B (p<0.01) 510 E, F B (p<0.02) T
T, TR EEZEN L LR, heparin B
Jini2hRa D 6 RFREIIER L, C, DEETIL, X
LOEMAESHEREIA LRI DT,

@ EIRE, JRiA, B X OVRLERIRE.

TERENE w o\ COREHERE 2K 2 K IR §
711, IFi’%@jHﬂ"{EEGi C, D, E, F ﬁ#%{%ﬂim}fﬁ
Ta &t Licst, MK #2425 & Control FE2:
heparin Ff I b fFEE T 2ENC, $ic E, F 8
w3\ TIE, heparin BECILE R TR T 22
L, LA EBHEEIIRESS 9 Rl LT
EHRERLUI.

FIENRFEEOE T w2\ T 3 4T heparin BT
BIRTY 5 {ETo%aRL, Control BT,
EREDEETEM AR LT,

FiEEIREL, Control o CHf, EMZABTc
EE%R L, heparin HTIX3FR T LAET
LT, ZToOBEIFHNETRE BT &
FELT e,

® Im¥E, Base Excess, A #EE (X 3)
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P<0.01 © P02
l mean+SE meant St mean+SE
Zﬂl 20
IIEIE I haur I foar I
o
E
=
- =3
5 L n=4§
10 g3 10 10}
=5 n=3
Control Heparing$ Control & Heparingf ControlZ¥ Heparin®$
) ® (4] [0}) (3] )
1 Survival time

Mean Arterial Pressure
DEHE

Mean Pulse Rate
DIEH{E

Mean Venous Pressure
O

{nh=5) (n=5) {n=5)
200 2004
mmmﬂ . nﬁ
1004 1004
var 1 5 7 9 Ww i35 7 9 Ww i35 78
Time in Hours Time in Hours Time in Hours
B2 WRIBOER
Serum Sugar oxia Base Excess ozuam lactate owm@
(n=5} {n=5) (n=5)
2004 1001
g, mg
4 - 301 4
mmaf
1
-20-
1007 504
_10-
O—oagE # A
Ermaelti 1/
r i 3 5 7 9 Vir 1 3 5 7 9 W1 3 5 7 9
Time in Hours Time in Hours Time in Hours

3 ImiE, Base excess. MFILEHDHED
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IMEEEIT. A, B #£-Ti3 Heparin FEAERRERIC
B Lod LEMERE AL, C D BT, Vor
1L Control FENE D D223, B Heparin
HoEERR L, E, F BCix heparin B35
R C B AE T A AR L 7t 9 B Clia i ot
LRERE AR U e,

Base Excess & Lactate (I-A(EHBEEBG I B0
T, EBRHEBREREELET A, BRIDRE
7L, EF B2\~ Control # X » heparin
B D00 2> TR B R R L Te.

@ BEARFEMIREE X OREA

MR OEEAIIER E REEE LT, K4
RRTH, &7 A—7L DB bl BEE L
Dot MK O BEET BRI, R
heparin FENEER S LT\ e

Bk D WBC DTl
5000 1 {nh=5)

3 o—0 AR
L @wne® B i

Lot C 11 ,“
Aweed D i 4
D—O E # e ’

Ben~=8 F /1

2500 1

el
-

Time in Hours
gai]  BEKROT-PORIE
{n=5)
3 -
2 o

Time in Hours
B4 pEXFo WBC & T-P p iR

® BRI

BIRMATEEENT A, BEEClx p<0.1TH Y, H
BRERZ LRI ks, C, D T, E. Col,
P. aeruginosa ZFEEL, TOE, FEE Op<
0.02) % b > CRMREEAIND , heparin FE2 3N
Lewvie. B FHwPILTE, AEEILL,

CHITEREEAY LT\ 0 CHRER T
BEINlcar = 2Rz CEEEL, REIL
Teyotn, FRARwEBLTWBZ &L, BE
%3 X O EBHEE IRERE LIRFH LT, T Tie
MBS & b, RCCEEEY & D e
DHHB LT, IERBELTRA EABIL &
WA RX = THB. R LIBREEIRE RO &
o E, F BE2R L EIRMFAEE SV, oh

10v STToAm AmeBROP<I

P4 TIBr cmromar<on
A D#

10 g1

10°

10

10¢

10 4

104 4

160

107 4

10

Time in Hours

H5 BIRMAMERTHE (b=5)

O—C ARt
ST9AE  amrBmOP <O
M

g
i
10°
10
1w
10¢
10°
10 1
16
10

10

Yor 1 3 5 7 9
Time in Hours

Bi6 MAHMEBFEE (=5)
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ERO BKMEROFHE» LS E, F HCilh
EEEDLOMBEOTINEE 2 b (K5).

® KPS X OBk Fibrin #7HE

ATEEIE A S L O RIBEEB RS e
PN HIZE U 7o JEK BB 213 Control £, heparin
HOMT, FRELXRVEH TR BEE TH2
2%, A, B, C, D FE-Cit 3D & 5 BRfE TR
L, 7THEH?»S9 FEC #n 4 5 EHAaE s L,

133

E, F BCEEEAR LT, Y MHETERE
L, 3EECEETHD, EETIIZORE
i, FHTREMELZRLT- (K6).

fEZKHR @ Fibrin OffHEL, B, D #d heparin
BB AT, B EKNERTE,
Ttk iR < b £ BIEAK ¥, Fibrin O
ST (VIS NeY

@ Endotoxin ofEH, (Limulus Test)

2 2 Limulus test (endotoxin detection reagent)

Gronp——ime | vor | 1 3 5 7 9. |16~18
ARt - — — + + +
2 — — — + + +
3 - — + + H# +
4 - - + + + +
5 — + + + + H#
BE1 — — - — — + +
2 - - + + + +
3 — = + = =+ +
4 — — + + + + +
5 — ~ — — + +
C#1 — — +
2 - |+ |+ | +
3 - + + + +
4 — — + + +
5 — — — + +
DE1 - — — — +
2 — + — — - —
3 — + —
4 - | - - * +
5 - | - + | £ +
Efl — + + +#
2 — + + +
3 — |+ | + | +
4 — - + +
5 - |+ | # +
FE1 — — + + + H#
2 — |+ | = | +
3 — + + + +
4 - + + + +
5 — — - + +
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REREAE®FMm (Vor) #=AFAavie
=& Lic. ABETIE 3R B 5RRET ()
EhADERLUTBEETIIT~9FBELT, X5
2L (+) &b, T FBREESREERE C
W, B A, B B ) BEEIEE L Endotoxin
PEPH P REC BT T35 L% RLT
W5, Bz CEEER T, 3BT (4), BB
TE5EET () &b, —J5 heparin FET
i1, BEELZFEIUL, B DB TREEELT
() 2oz, FRESSEMT (+) 23
BIZ BRI T Ot F 7oA T heparin B
C, Endotoxin BFZRTEFAFEO (H)
%, FRO—FlOZCZ LRI TH DI (F
2).

3. IME

heparin @ JEER#E 5 ¢ Fibrinolytic activity
ML, Zhuc kb Fibrin pyCoIEHEEOH

4, BIOHED KR4 T, Bacterial Clear-

ance X ¥hI X %, heparin OERAFBEIC LD,
MEPI R R AE 2 BRTE b L MBS %> Endotoxin w3t
THrEA, BEFAYERTICLEANE L,
AFRBOER, BRPBOLEE, EmEOMIE
{Efl, Limulus test DEEMALOBRIE(FRA, AP
o Fibrin HTH 0 HEE D EBRERE i,
BIR L% X O MEKATEE R Cia i LB RiE s
Nishote.

IV KBZE7 & SHBEEnEREE O KK
R

R e R O IREI 2 DK B, B ORIk
B e ) WA TFLE LICRESE, GIK &
B, ¥ EERERER L OWE R D 4D monitori-
ng system < X 5 BEEFETHRB X 5>
7HAETL, e Shock o, HEEME Shock
%2 Endotoxin shock (TG FEEDOTETL, HER
BomEnL b, KETRERKKTL,0000 7
5 ARSMERRERIC X % Sepsis MFAEL, LD bH
18,000 AMFET= LT B E V5 HMEL H 5.
B BB T % Endotoxemia [RELEEIL T
X AP RMIEIR S, HEENIEE, Sb(RinE
%, 4 voA, AEBEBEOEHERE Fre,

PTCD Hgo> Cholangeovenous reflux, SRHEAJE, #h
%, REBYECTHS. FoHbBEELTH R
HILERAL T, B, THEBEE FRALET,
oL O#FE T, FMATRLG VRN HET S
ha IR 2>Thrbiy, €L7kh, WL T
EBES6.7%, TIBBE3.7%, MESY Tk
3.8%., HTFT5134.3%, SEERTLFHRA EH

5% LT T, 29.8%~51% D RGZHEASLTRITH
N & BEFREETH L. FHHEERELO S B
THHC FH Ob 2\ KBS, AHBEREm
TEHERETIL, WIMEM: shock ® Endotoxin
shock AR wH D, PRLBATE, RE»H
LEME CORMNTFEELERL, BEEERT
b B, HEAREAEBLTW50TH
5.
LEETL R b b H A, FTHHELERELC
HLUTh, ATHEEEOER™, iR 28
10,000ml o iRAEAEKC X 5 BEENKERE
G a R LIc KRS, BBHRC X%
JERERRR S, FM TR TR L, Tk
RERL ICU T C L fELFEcRTTE 290
BIRY 5 — 7 AFEADEN, GIK e
ERERE S 5 IR TR BB IR ) A T
W5,

MBI BT B 19684E M B 19T7T4HK ¥ TD 1048
fElic 1986 o B 4% BB Liens, kD 5
IR TBBIAP28BIFET: (BFET-ER36%) %D 5
FERTIZ12060F 8 FIZET. GETRT %) &%
LAFTEROETE RTW5BA, BIMA X %
Mg DIET-ERIE, fLOMER L RS, ML
G L, KIBEFLE X O A BRI
FIEFHFO L 2 SEEVFETELR LT 5.

MRS T 0D 19694F-7D B 19794ED 104Ef T 226
KGRFFIEREBRL, FETRITBL THY, T
A Endotoxin shock 7345%, FoOfiuiltis
PHAE, BILFHIn, BREnE 418.1%ThHh ok
(#3).
CRTI9794E 3 A H19804E 4 H ¥ TORIT 1
FHicd 6 flo ZMBEENEREE® " S,
FETEB3Y THET- R AL, Endotoxin shock 7340
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E3 YUKF kT BEM44FE L » BRISAE F T o KBEILA

FERSEEFETE
BH | e
B B A EHH | FEES 5 | % I€3)
I. HrxBEL 8 68 4 4 4 (50%)
0. fERiExBEL 14 59 5 6 6 (42%)
1. B I 4 61 1 1 1(25%)
2B/ B KB % 2 55 2 1(50%)
. a B K B % 2 65 2 1(50%)
4 K B OB OB % 1 72 1
5. @RI EE 2 73 1 2 (100%)
6. Behget§§ 1 41 1
7. Hirschsprung i% 1 60 1 1 (100%)
8. D i 1 41 1
& &t 22 63 Jj 10 10 (45%)
FRCRRE

FEBIER (%)

Endotoxin Shock

5 (45.0%)

FiaBHE

2(18.1%)

tizRA=gs

2 (18.1%)

BABHE

2(18.1%)

& #

11

%, & OfbikgER, O, B X 3ERE
P 220% ThHholz (FF4).

LB LI X 5 JEBLE B3 © JHK o #iEEk
HFITTHBEEBEELC X503 EEL, 21l
HHEHNE CTORMEIRVEEREL, EHLP K
I % L TS EIL TS, EIELERILT
27%DOEBIBERT, THMHELE TR, 7725
HEL13%, 77 ABEERSTZ TED S bl
1%, E. coli 4795, P. aeruginosa 9 %, WiZ#HH
8%, LHEi6%, Enterobactor 2%, Citroba-
ctor ¥ X 0" Hafnia 238 %0.9%, ooz
LAEEBI27.1%Th Y, EREOMETIE, B
TR EIL TR 4 40%, 31.6% CRBEILT
1005 S h Tk, 77 ARMEE2193.5
2% ThHol.

vV % %
1. Septic shock, & Endotoxin shock
& C Endotoxin shock & %, 7 5 sA[&MEE

X D #iH L7~ Endotoxin=Lipopolysaccharide %
BB LB U 5 shock JERIC 52 5
NIRRT, EEER B Septic shock L% {EN
EHLSRRY, £<BEROLVERGELYET
5T EBF. —HERCE T ME T L5 &
Yups, primary OJREA L 700 THE U % shock FE
RILRESEH HFIEME shock (Septic or Bacterial
shock) &IRIfh, fliod shock X B & MIBE DN
clinical activity “Cj %. Limulus lysate test &
ERKT, @ Septic shock iz Endotoxemia
DIED B L, I shock TR o BB AT
WBZ Lis ¥, Endotoxin shock o ZFR A%
fEsf D Septic shock L [EZEEEE L TR HWD
HTWB, FEES P 1463k 225 Septic shock
OHFT, HIMFEOED bhfcd D% Bacteremic
shock, Endotoxemia s bir7zd D% Endo-
toxin shock LFEA T 5745, Z IXENCoSER
i/ Endotoxic shock ¢ Image 73-0% & L 5 FEIR
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T4 YHEORE 1 FHMckd s AMBHELE
BAZEAE O

(S.54. 3~5.55. 4)

fE 4 Far et f=cv=a v | = B
1 64 « & 84AH 3E
2 18+ & EEH &
3 78 » & 138 5
4 74 . B W3R 5E
5 51 « & 2.54%H 73
6 62 « & 48 3t
FTEB3I%
WEEMERCRTCRR
& B K F% 3 i
Shock 3(2) | fEmIL. TR
BORE 3(2) 2. &feh
aHERL 3é> i Qfﬁm
. otoxin Shock
D I 1(D 5. BE (BEE)
Wi B 1D 6. Endotoxin Shack
INE® 1D
HEL (e =Y 2(1
' Short Bowel Syndrome | 1(0)

¢ ) WIRFCHIK

o Endotoxin shock & 13fl% 75 » M EERGUE
ZIBERMEE LTWTh, A UhOE S OR—0
RKEZOMAD IS IF LSO TIRWT L, i
WD 7 5 AR LTI ERIC RIS T REN,
Endotoxin % & EH IR % 2 L% Lillehei
BB LR LT 5.

Sy T fEREY Septic shock & SEExfY Endo-
toxin shock DIFEEDE T, [EIKAY Sepsis b
BT, Septic shock DRER1E, hyperdynamic
state B0, DIFHE 2 E 5 LIHEML, £
RFREEHAET LT WA, £k Endotoxin
shock o\ THE, BERTeBZEr 54, @l
TWa o, SWihfiEs XOMECES L
WE T EBVCIMEINGETH D, RERMEKEILET
R L, OIMHEERRI»STRL, 2K
By, RERCERT 50, 2R CLIHHED
ETER 2T s W5 ERE L 50
MR TH B,

Endotoxin shock #EEER > Septic shock &
&< &S SR THE L UTEAR L ITRO

30EHITT s, HF1, AFERE LB
=% Endotoxin LIA-0MEN WHENLH A7
Endotoxin O fEH» BT 5 FIREM B D, 2
ZEMIC X 53ETH D, ARITIE Endotoxin oE
HHz 1 b hyperdynamic state 23T & 2 O TliLiz
7, #5 31% Endotoxin 2 d 01y, K EL BN
% Sepsis »»5 Septic shock BTk LfEH
BHOT RV E WS ETRERTH 5.

> ® X 5z Endotoxin E-Cit BEEERO HIE
Pt shock % Septic shock r o JREEFTH, Clid—
U\ EAHBEL, EEIR To shock XD
W F ERELRLSPRHT DT D,
W HIEEYE shock 134 BEAR T3 Endotoxin o
1= hypovolemia, ¥i{EHiAERIG, PIC, Endotoxin
LSk o Btk isk3 % Lethal factor Z3EH-$
EEZLR, PR ESHEORREREE LT
DRENZNC LD, METOdOXEHEL
b, JEHEREEED 5 A 5% 2 b, Endotoxin
5L ORI BT ER 2T bh, £Of
FoE ShTwas, BEDENR V. £
DR, EHEO EREREET, BIRERSE R
WG OPHOBIGEE TH % L FEhh, mRk
MMEEMESs X 0° Endotoxin OFFE H2xhb iz
Shock iEv+EF L B, FREBHE, 75
AEWREOFTH shock BB Bl Sh,
Endotoxin =5 L CH %/ ht\vn E. Coli,
P. aeruginosa DOWEXEE: EEBL O THE
fE Ea 1T, E o LIBREEIRE S BT
LIEELY MELC, 4W & LEREBIREG
%, ¥l b Chv HEREBIRREEO 2 0ER
EFABER LIcOTH 5.

2. Endotoxin [Z k3 DIC T® heparin
SR

heparin 3196045 7#% T3, Fibrinolysin & [RIkE
RS OB Ikic—BA - B, #ie John
5341 rats % i\ ~C, Fibrinolysin & heparin o
Wia% 3 BREGA V- URE oMRE®mE L
T b.

# 7-FREHAC  Endotoxin shock o H2EE g4
Shz oA shock D FREDEFZ /LS
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., FOHT DIC FEPPRBEHL L HDTH
%. % D% Endotoxin iy, MEHKEXEET S
PER, MBRBHEER, mMOcEeL hy
BT 5 FRAO2 H 9, Endotoxin FAL XD
DIC DL HEBIAL 57305, Ly
L DIC 23z shock il L &0 & 5 wBI5T %
DL, Attar 54013 ARSl® shock o 7R
Bk & & Els DIC mRELTWwEWE
L, Lucus & Kitzmiller*® 3, DIC I Endotoxin
shock @ RE[HEEIRE CIX 7 ¢, Immunologic,
Vascular, Metabolic, or Cellular process gl
o3 ¥l LCRIEER DL\ 2 ATH
5.
Endotoxin 2 \FEIC AR X O R 14 s B
O trigger Lo T35 O LFETHD, Th
PRI B A HENL O F R L LT, 1960
RN heparin 23EH I hicoik, BROZ L
THh%. heparin 1T & 2 LEHEREE= AT L Th
D, Bl e vEVERASTI b vEF SR
FYERR B Y, FlofvMirim FDP %(K
TEEBELFLh TS,

Margaretten'® % Horwitz'? 5137 5 A2HH
X % Septic shock S2EHC heparin DO{FFIC X
BIECRD EF & $45 1, Lillehei®™ % West
5% septic shock 1= heparin Z{HF LT3 3E
TRIETFT Lish ol s #iE LT\ 5.

‘if:/j\%“)pi%ﬁﬁ&j@: “C E. coli Endotoxin
HRIRNES L, % oOBO heparin O%hFE%E
HL TV 523, Control FECEM/MROWEA, mMm
W47V ) —rvEBEBORLD, Terwviey
Rl DIER A & B Ao s, heparin. FECrXii/PME
WAOEIREE LS, W7 4+ 7V 7 -7 ViRED
Endotoxin & A% 4 B8 B © Control & b Eff%
AL, Fe e v vEHDERL, o8Bk
#C Control F£-Ci3, T, &, W, NEOMEN
74 7Y VIEESAR BRI, heparin FETIIA
iy, A£FfFED Control FEL D E\W-EHE LT
W5,

heparin ¥ Endotoxin iz X % DIC D3R4,
DIC X s #HMRB L IIET 5 &1k, HET

137

HBHN, BETE L v v BRSO IR
R T % Antithrombin I (At-H), a,-macro-
globulin, a,-plasmin inhibitor, «,-antitripsin, CI
Inhibitor 7¢ &%, B&T 5745 Hhre AT-T o
Me v e VIERIEEAE (Rt & EHE (L
BE) TrhiE<, DIC mBELCit AT-II 0%
R D % Te 53, MEPBEECH S AT-IO
BEA2LEL DNERD L. —THBRERNC SR
¥ heparin fEORBL, AT-IIIIRAIRTH
D, TiWED heparin 51T L5 AT-T 2 4
35, 6o AT-M A315mg/dl LIF BRIz,
902 o AT-1I %5 Lo RS A & B 53,
heparin OFHRIIFERCHIFETCE HDTH 5.

% J2 1L, Endotoxin = X % DIC T oD
heparin DEHE + 133, Bredenberg 5413, 5
Exfic. Endotoxin shock Ti/MiAY Endotoxin
LT oM ERIG c BRI B I U
b, MIMEPEEEAZ Pulmonary capillary bed
DEREOEAZERL 2 RIY vasoactive substance D
B X WiEME #%2 L, 0 Antiplatelet
serum HHFEELC, MbR12, 0008 T o i M
WHHRED KT Left arterial pressure & Pulmonary
artery wedge (X {KF L, Pulmonary vascular-
resistance H{ET LT, FEISBELEEL T
5.

3. HWEEEEXLLUVLBREDRERTO
R R

b h O AT LI R ERE A X 5 IR
KPR 2 BB, By, 2o
FrC/ME B AR EPY X D o ATEE TR I o
TH, E. coli 026, 5ml/kg % Ko iEFepy Morris-
on FIiE L, BREROKE Y v-5, Ik, X
BRI s 2 WHBLRBERET 5 &, REY
VANOEEN, MEEHE L —FKL, mE
EToRbOEE, Y v EE LR T
— 5 A E RO M) & (S ARBEER CPIBR M
MHEH 0 95~98% X IF P, o fluc CHE S h, »
DY vosiEBI MR I B R 5 2 T
T Eab, KEREIIR i AEEE o K IEFIIR IR
R X 0 BRI S hic b D LR LTV 5.

— 349 —



138

Flebhbh o EERIEEIRESE & EEEAR
LB ERAE SR D & C o KFREPIR (A2 fE K AR D
MEI BT 28 &3, bhbho Data 7
B b RGBS IRESEE T, EENTARER & 1Btk s
< MEEARPIBH e, S oE
BAO LR Endotoxin 23, HFEREZHE LT
WX, TEERT % 7cd, BhIRIMPTEEDS | FrlEE
25 ER L, 2 P2 e 3910°~10° {§/ml
B, i Endotoxin & [AI 1 By 2 B 3
HIC (+~H) dHIh TV 5.

4. BERRICHT D heparin DHF

(@D heparin @ fibrinolytic activity iz I % Ba-
cterial clearance MOIEHNPERA Cheparin o JERERN
Bl

MERE S DA I % DIC @ W35 HEH T
EaEEL oo LT BEE L LT
heparin 7313 U TV b ke g1k 104748 Kay
B X BHbOT, ATHEBESE IS LThBI2
BRI T heparin 2,0003540% 48 1i=7,
Z OERITRA E/ BRI hOT. RN T19524E
Zinser } Pryde® | 3EFecHIE OHL#% heparin
PHER L, Zhdd Bacterial Clearance #HEjnX
BTV HZ ERENAL, FiCEEETEC MBS X
bEhpo% Fibrin OREKARRL 2T
HZERFEHLIOTHD., FICFHE Buckman
55234, L heparin 2385 X T crush injury
#o rat OREED fibrinolytic Activity (L[E{E$
B EEHPELTBDTH 5.

L ThhbhORBOS X4 L ol RN
JERE S 381) % heparin DZHFCOWTIRK DOIH
B3 Az, Key Point 232050, #0811
%3 Toni Hau 953707z LT, {43241
DMEAER K% B\, Peritonitis 3 Rasato &[5
¥ic 2T Terminal ileum 10cm ot = AC—
B A CH B E & o D TRBIRE D
BIMELHIRL, 4NHBEL, CoBRERTS
&, lschemic loop H3FEN & 7 ->C fibrinopurulent
peritonitis %4k U, JE/KHIEEESE CrL, B .fragilis,
E. coli, Streptococcus. D, diphteroid, Bacteria
clostridia, “THholc. B 1 TiL, HEERLIT24

REfE PR &z, Control FETO AL 8TLD
5% 1 PEDZMER L, heparin 1008 fiz/kg JERE
REE & Lic /v —FD8TE D 5% 6 TL 43 AFF
(4BRD LU, BCFHEEZIT8ULD 5 b 7 Ut
A7 (14D L, Autopsy Tk Peritonitis =
REEARE &L A bhichD7.

$EE 2 T, EFBE X0 %% T, Contro]
FEXI2IE © 5 5 208 @ A O 4FF T heparin 50
Hifrfkg O FKTFEDO /AT TRIZEDH5H 8
VEAER (MERD L, s T EFLERIR
Mesenterium /NI, K X o C HIER RL X
hi-BHEEEEA>< b, #Ic heparin Ff CIL
JAET/N& <, peritoneal sepsis 1T Bt
7.

¥ o [FRkc Hau 5% 3 RBRAYIEI 2 C o JEIE
o fibrinolytic Activity I D\WTHRE LTV 5.
Hau 513220 #8E ofbT 8« [JiEk <o
heparin OYERIZBEL TR WE L7ei b,
BEEFI & UC fibrin OWE L E, ThicX2T
[ & OB RTINS ERC & % MEgEY
LT WRIC L, TORBREOHMELE, sl
7% Bacterial clearance H{EHEI BT \HDTHh
HELTWS, Zhighnz, MERTORBEODON
AR~ DOIEHEA % Peritoneal sepsis {235
B BRE~DIR S B8 TE~TL 5.

& OB LEE L OER TRAFRHRIIER
2% 3 > heparin FECIX T4y L7y, heparin
ARG Licic i &3 BKFRER T
Control #f, heparin BETIZ FEZE TR W ¥
Teheoteny, BIRAMERCLL, LA Zinser,
Pryde 5 & [FHRIC BN O ILBUEIE © & CHREL A
#i o THE B i Bacterial Clearance 3EEf
FELRT, LULAEEER DL OT heparin T
BmL e,

% 7- J.P. O’Leary &° 4, heparin ¢ Minidose
¢ rats BT B EELCOFE L Hau 2 Sim-
mons & FREICIEFERE LTV 5.

@ heparin O #IREPN B REERE O RRIE(E 12
T (heparin D EBIRAEE)

ZELDHE 20 Key Point %, 128t

— 350 —



D, HEBEKIC KT % heparin ORYRA MIRENBR
~OREFIE LTRDBZETHBY. EHDIL
Z OFEIC DT heparin ZEIRAES- LC,
MIHEN B R fE 2 BIE U, Bacterial Clearance o
AR L5 LknThsd, FLi X5
CHERE XS bhichok. ZofffonT
DFEL, Saba BV ORETH AN, FB,
normal rat & BAJE & /> Manipulation o 4L
B% Ll rat ] T heparin o £H5¥ 51,
HENER I I OoTEE Shp IBColloid %
Fitu~ Blood Borne #rRIFo KRS & vascular
clearance [ D\~THR-N, i FFo MHEN Bk
fEiL Blood Borne S TOATMICHET 5 &5
Hy heparin ¥ EDBERIIEC I OTHE IS
ERFER Ui, BRo R i < MR8 HREAE
DR TIE—F70 D D TH % &\ 5 FEHIGEES
B O MR AR DWW TlRE S hi.
TR nx THME B < B o MIFE PN B RISREIE T
i%, Blood Bomme R FA3itc BRI LC#hn3
HLELBRL T30 THS. MBARERC X
STERMR FERAC BRT 5 ERIL, Tk
AEA S M T 25EmBHE 7 » 7Y vEFE—ThH %
Opsonic-a,-surface binding glycoprotein b ¥,
HRETMPEARTH % Opsonin 1T Lo TEHR
ShaDTHS. Kupffer Mg FagicBd 2
IiyE @ opsonic activity D 4pEM:T (lnvitro @
EVPFERSHITT A P 8TV %23) polyanionic
7 mucopolysaccharide “T# % heparin 148N
WabHE LTS, #ic Opsonic activity D&
BRL T\ % Invitro »F A + D% & TiL, heparin
T O MR B RO BARICIIEIC @ o Th
5.

— R4 T rat % Heparinization (Img/kg)
LTRWTBWREY 52 o 56, W Rat X
D EREOZET MRANERO EAER MR chs
CEREBRIC LTV BERIOKE X
DS, RO #EEE > opportunistic
infection |CRBH LT\ % B heparin Img/kg/
day % 2 B0, BPERVWLEHEL X%
B BT L RN RO BEALER o @R

139

WEZI LT 5505, & 1o i, MEPI R
SREsBEOPNEl = 7 A% Multiple Organ Failure @
kEhFEHREo 12 LTE b, 2BERED L
O—FERT ¥, = DY heparin 1mg/kg/day
% 2 EE I HED B VITETELTCWB™®, #
& B b R B EBEIR mAETAZEIED 6 flo

5% 3 flic. heparin 0.5mg/kg (50Bif7/kg)
EL T3,

SERE O MIFBNECRERE O MR & 2 2%, S
BEOFEAEDRERD 1 DOTHHENDH T Ehb,
S ks X O RIGRIEEIIREAZE S &, Multiple
Organ Failure 2\ e 3 BITRBEERT7 O X 51IC
FLDHIENTEHERS (®T).

5. LIGREENIREZICE TS haparin D%
£

LGSR S T 31 %5 heparin DFR DL
RIZ7a w2y, Peter 5592319714F Rabbit A FH U
T LGB E RSx4 %5 Endotoxin @ Titer
% check U, IERIM:OBAKIEZBENC A
LU HIBHEEE R EEE ¢ Endotoxemia |34
517, Endotoxin shock e ET-®EF X5 L3
HLTWa.

FRBNE, RO LIRFIEBIREE SRR O
NGEED B Y T 7 v AER TN, RS
Wi FHEMRB OB Y 7 5 v AED EIENE
{, BETHBEBITCB.

EELOERTIE, HBBIESIRERE T,
A, B B X 0 @E i LB EEIRAE B 1
M, TR | RO, M Acidosis,
RABRIE, BKPOREEOREL ALK, *
fo LIGRIIEE RS 1 BEE< Hypovolemia »
T, EEWTRIRES 1 RRICHRLEIRED A%
bt EBEEBIREEEIT % Control &
heparin Ff o Tl BKMBER ClIBREZE T
Wi, BiRImAIER T, C, D B0 &% p<
0.02% %, > C heparin BEA BN L, SEHEME T
B3 28 heparin BRI CEREE R L, JR#\
% Control TL 5 Fefdl CHEEWTAFERR 3 BefdD) Ok
FREFRTH D, TREREIRETIX, heparin FEHERE
LC\ie, MU heparin FEANE <,  MihELERL
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menERgeeT| [Ernznah

/I 5ﬁtm*i’lﬂiﬁ|
Endotoxin

] (EF;’R%wﬁék)l

Hyperdynamic
state

N\ i

Bacteremia
Endotoxemia

non bacterial
toxic substance

lysosmaihydrase
hemochromogen
RDS
MDF

B
PIERFRPooling

Fukuda’s factor
Thal’s factor Y
clowe's factor "'\\_:Im’é‘ﬁ?!f)ﬁ%'gl { Hypovolemia |
A "\ V. Histamin
U s i
| LESBETE perotonin
v %D Pooling
1]
P
Acidosis

¥ venous return}

i BP I
1
'

| Cardiac out put!

A
]
]
]
'
]
[
1
i

Hypodynamic Shock /1

Hypodynamic
state
™\

- EEREREER S (F 00 B u1LE) |

I

Multiple Organ Failure

E7 g%, SMAO 7 5 multiple organ failure &7+ % % coO®|E [TLH5GS),

61) X v 31/

EFEDNEEME T, CEL D, F R X v EVERS
RUTVFe. heparin T EKPORERAL %
L bBEEEZR LTV,

2% 2 o0 < it Endotoxin B LCix, B
Ts2Eh b, Control B CHECLX LIBRMIEE)IR
FEERGR LRERAC (1), EWTREREE 1 Bl Ti%h
AL (D)~ Thb, ZThich~T heparin
B CU EEWTARBREE 3R 2 B B IFR T X 5 %K

() CHREEV S ABED (1) BFED 16
DL THOF. = hiL Endotoxin 23 HIFEN ER T
BEIShlclediDn, 5y sr0FT
detoxify X h iz DB TH B,
D B B TR L E A 234 B 1-3BFl o Endo-
toxemia 34> < heparin FECE, L b i
FeZ LRERTREFETHS D,

F 7o FIGTAEEIRAEEEE b K Fibrin Off
HIrFE A A bhinaot. :

Endotoxemia

li!il

VI i

HAERA308H R v, E.
DEFRZERYER L, KB X 5 EEK
JEEE S A 5 BB B Ll R e
FARVER L, UL T heparin o fEREPEZ
Lk XOBIRANEE YA, BT\ ICEET,
RERFRC LB AP RS, THEREDRE, MK, Base Excess,
JEAKF R MBS X ORED, JEKE X OBIRIL
FFHIESE, M Endotoxin 10T BT L,
FIOBEE ST HERBE S HhE TR L,
WOKER &G,

D AEFREG AR EREAEARE (p<
0.01) % X v RIGHIREEIIRERTE (p<0.02) T
BH 5251, Control  } heparin Ff 2 THZEZE 24k
B, heparin A% 2 HelE]H b 6 FREIER L7z, -

2) TEREMECIL, FHBIRE Tl heparin Ff
BDED 7V —FTHLERNCEETHD, 9IRH

5

Coli, P. aeruginosa
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fETd MAEMET 34 <, PHREE oW TH
control W ~_T heparin FECILGRIRERNILZD %
P TH DN, PHEIRED, 3 FEEC LEH
TEEIIRAE S, & A IR IE N EAR O &% 5
H¥TE I o7 Contral B L LGSR
D &H D Control EENZE 7w ERE%» /R, heparin
BT 3HHMTO LAETL, £0o%IFEe
BAbls S HE LT,

3) MBI ETFERIE AR C heparin BRI
2RI 7o D < <, 9 RERMEC RAEM AR
Lten’, HIBHEEIIRGEERALERE O & % L7 H
HIEIMEE 2 R L.

Base Excess & [iHr#LFRIL AHAFHBIBAMR % &
Hie s LIBHIEEIIRFSER © & © B 2B W T
Control # X » heparin VR EEY R LT
W,

1) EARBOFEEAMBRE L BESCE LT
FxDT N —7 LS HEBEIIDOL.

5) BROAPEERL, SBEEEREAR T
p<0.1CHEZE X &EEA & HBRESRK
WEROWLE 2T LB Tk p<0.02% > Tx
TBREDRA L, heparin BEIHEIM L7z, =ik,
heparin OIFEAER & Bbhic, LIBREEEIIRE
BOBD T N — FIHFEE L 0T

6) MAKFMEBIETD 71— S THEEER
7s<, heparin FETO FAIE HhT, LA
heparin 1z X % MO IHIER " FEH CH 01,

7) heparin Tt Autopsy ¥ X OREKEEEUT
BT, JEAKFIE S 57 Fibrin B0 bh
% & 57 Fibrin L7z as 0.

8) it Endotoxin 388 52z heparin ¢
RHIEBs XOEEI N, 5BHEAD 7TREETLS
< (+) T Limulus test [Bik{ho BIEME A
Z i, ¥ 7o Endotoxin YR A /R34 A TUBL
o (H) i LIEFEENREERD % o heparin FEoD
1 FADOHZTCEETREETH DT

9)  ERIRENC MBI B0 522600 KB
BT DFRTTIRILA5%C 6 B D BG4 EA 22
FEGIDFET-HRIL83% C FERD 1 L W% & b
Endotoxin shock ¢ %07z,

141

U LEoER L) BEED heparin 513 R
B4 3 X O EIRREERE SR LER T
BB EORmEEL.

WEKsiEsh, HHRE, BRI BRI
RBPQCGET BB T B LI « OB L
Bea W RWIcKEARTEE, AXRFEDEE, -
SAREEMYEYR, RAEFHER, PRRESEEMS
B, RACTFHERCLALEHOREELET. ¥
ERCERLTHEIE, #RNTIoRME, EE &
B Ak, BRS, BFELHDBEERSMICEIN T
LE7.

(HABXOEEL, FSHBAYREFSRETS
WCHRE L.
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