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Treatment for Severe Sepsis by Endotoxin Removal
Kazuyoshi Hanasawa, Tohru Tani, Yoishihiro Endo and Kuo juei Lin
First Department of Shiga University of Medical Science

Summary This article discusses the endotoxin removal of the treatment for severe sepsis. The
use of hemofiltration, plasma exchange, and adsorbents of endotoxin for septic patients may he
considerd a therapeutic tool. Toraymyxin is now widely used in Japan. We report the efficacy of
the removal of endotoxin by Toraymyxin (polymixin immobilized fiber) in this article.
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2R A Y UIRES R 3 R IE D, - X
Pep & ) fe DHP @ & 0 R & 170, 10 8 7
Uia R LIt sy Ue, Lo LINTEIRESS > 2 0
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yyawzeflicxt L, S5HEHNC DHP (HD % ffH
i) At L, 2H8a L Tw s, ik 2o
DHP W X DI e > B b F vy o nbRESNTw 51
)03 U fe. 1982 4E1C1E 7 7 A B vl 1o BT 1 72 5
WA R RTS FRPUEYEHTH LK) 22>
Bamars P h&y >y ERRICRHET 20 28R L,
7 A — A E— X% Sepharose 7% £ EEL L, i
W 2 B SRR S LA RIS 7% 5 72, Niwa ©27 1
BrCN #5141t Sepharose i KV 2 ¥ 3> B # A
agARY & 2 G Sepharose #{ER L,
Salmonella minnesota R595 O x> K b F > > &K
Tl Wi L7z, Minobe &2 121 IERIREHC 7 S
/ ~F ¥V Sepharose CL-4 B & OffEz oI & X
v 3 kiilifhl, A=Y —0OfRE TP MFY

CVIRERED M 21T o 7o, BRI 1983 FIC A Y 3
¥y BEXRYZAFVROREHEE LTI
HasEME (PMX 7 7 4 8—) #401% D Ak
Mg ¢ oAz HC B s L, BUE T w4
ToraymyxinR & U CHEfERUMERE 1 HARENIZ T
LRSI NBICE S TWwa, Hou 53 1% 1990 44
TANRA &G (WAL Tul) s L
7 4 V% —(charged depth filter) ZBIFEL T3,
1993 42 Mitzner 5913, ZfLME7 o —AE—X
IZ polyethylenimine % [&EE b L, [HMEICK) 3+
vy BEEE/AL, MPELDDOZLF bPFy fRE
AR Uz, in vitro EER I CIMEEEME X v o
—AE—-RWCEEMLERY) SF Y BEIDRVE
]} L /2. Weber 5°2 13 1994 4212 Cellulose 12
ligand & L T, diethylaminoethyl (DEAE-
Cellulose) % Polyethteneimine (PEI-Cellulose/
II) ##& L7260, FIZ Polyethyleimine T#%
#L /oo —2Z (PELCellulose/ 1) ZMw, 5.0
g/l OFIMEEEGALERILICZ Y R b F v
G E) 20 ng/ml & %2 BB E L, MBS R &
flow rate 200 ml/min T, R\ T2 XK= &2 PEL-
Cellulose/Il1 % 40ml AL, F/old7s2M1IL %
150 ml/min @ flow rate T, 2 X la # 2 & DEAE-

K1 IR b2 oOREME

FERAHE W ES E308
1972 Nolan JP Activated charcoal n vitro
Dowex resin in vitro
1975 Reichelder PS Barium sulfate fillter in vitro
1977 Sweadner KJ Millipore filter n vivo
Yamazaki Z Beaded charcoal in vivo(4 X)
1980 Hou KC (Electron positive) in vitro
charge-modified filter
1982 Duff GW Polymyxin B sepharose in vitro
Niwa M Polymyxin B sepharose n vitro
Minobe S Histamine Sepharose n vitro
Inohara T Poly-HEMA coated charcoal in vitro, in vivo (£ 1)
1983 Kodama M Polymyxin B immobilized fiber in vitro, in vivo (14 X)
(PMX) n vitro
1986 Bende S & Bertok 1. Activated charcoal n vitro
1987 Cohen ] in vivo(7 v )
1989 Kodama M PMX (Toraymyxin) RGP PE T

Activated charcoal in vitro
Kaopetate

Polymyxin B Sepharose
Positively charged depth filter
Immobilized Polyethylenimine
Immobilized Polyethylenimine

1990 Bysani GK

n vivo
in vitro

Hou KC
1993 Mitzner S

1994 Weber C n vitro

(MDS) in vitro
1994 Lonergan JM Plasorba BR-350 n vivo
1997 Samtleben H.E.L.P [y N INaE]
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Cellulose # 15ml £ 26ml &AL, = F M F v Jt g% i 50 T PMX O3 X 4072 95 5E 5 j: 12 70

YOBRE AL T b, PEL-Cellurose % Ji by, P PE25%0) EEEHTL . TP 60,34 05.2
back filtration {7 L, => F hF > v OBRITIHR ¥, WA SS3E18.4F Thole. B 7 AFEI O

D IS AEWE LTS, 450 system 2% 5% 13 i, HETOMpP >y N sFoon b+ h 7 —ik
MDS (Micropheres based detoxification system) (TC#: T B 713 7 3m> F Ay — i (ES

EHRL, BUSEOWAMEEATIRE L AN T O, B ) 0 L DR swuw—”:—-@m:«)w L o
SERO WAL < BRI BIC IO T F o4 7 A LT Ak L BEREIAUE, P/F LG, R K OB S 4

BY, TOFMEERSEDEL NS, Cohen 5% 1 — ¥ OWRL & OBIR, B X U & ORI O TR
W LlfRic7y bOY R b Fo vy gy 7ETL L7z, =L TC ¥k T5pg/ml, ES#:T3pg/ml %
LT, RY I+ B A Scphams( 4 B E MRS & Uz, 1VRERIT 2 KL LOH 5 A n i
fbl oY a—=xz e, 5Ky R b Fy Uil SNTnwiz “/\U)ﬁ'uubf\/\”? A — & OPREEE, 1fih
il U, MBS & AR wd‘i P LT IR R F Y VBB S Sl AR U, $ i
(#F 1), b EE AW HE & T S 2 R ORGEILH < 100
£ Toraymyxin (=4 5T F b 45 i 1;1ml~lg, F7203 P/F H <200 mmHg) o) F— 4% & L
4.1 X¢ ® o) BEPRGEER (phase 111 b)
a) BRI (phase 11) (1989 #:~1991 4) PMX O > F k¥ 2 UK F EBEFE O TN
W15 27 MuliviE & U < BOfiE /it s 2 v 2 A b A A OEB ARG LT, 24 'Pfhﬁum, 2t
DI BEO N LG TY 7 b 1 dsFEDL - 4+ TH B & DI AEARE T 2 WRER 2B < 73 filic ¢
OIE R ANENREL, OB 3T ANFZ Y R R E Y [E N O
> IiE (New PCA SRLRIZ L 2 =0 K Ay —ikic 1.2 #% xR
To R MR UEEN pg/m 1 RAL) #3EERH & 41, a) phase [1 DRSS
Ve A BEPER] 5 N ZERTR SR SBRAL Utz F 7[RI STEIO T > F b F ¥ S IUFEIE New PCA 2 £ 0
W PMX A METT U 2o F s 2 ot IEE L L, HE L7z, 1w DHP BE%GRT, 2 el et i, &
T OB ARG L7z, umlth$yymﬁmgmbp DHP ## 5 &
b) i IR 15 B (phase 1T a) (1994 4F 2 J{~1994 4 7 oM > N by D PEE I E A T A0
12D Tz T2 PMX BFES L OUE PMX Wit o

D-a) Ef]l—O %Mz s DlBE M RIZL, 258 B & RS L b O Th 5. PMX

120 | - . T -
|
%
100 L B — e S e
E g0 1 - -
&
T
N 60 ‘,,,,,,,, - —
< i
K
x :
N 40 ’ _
H ‘
\
20 b
|
i
0 | L |
B B 2H
K1 mhTrF b+ BEGEIL (phase 11)
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R PMX e 2 Eh U, 2 o R, e
ANBE by e Uz hy, MiTEiEEDWES L O
P T L T B FENIEH S i,

) phase I a O kS

ES s k- THlE S AUz ERNE 5 iF R Th D,
FON3 Ope/ml &8 2 2 #1325 H TH - 72,
TC U L - TG S AL 7HERNE 52 1B TH D, 5.0
pg/ml ##k 2z LN 48 HERI T H - o, WHEE T
W L7z 22 91C, WO Sk TH IR %
B2 T il 8 HEFITH o F. Z 0D b B IEG
DR S AU 4B &, WEE T E TR WS St &
L TR S B % 0 S @l S BRI L, TC
S A3 FEWI OV oKk o 72, ES ST ol o >
NN A S OB 33.8E11.0 pg/ml (39
Ny 70 241196 pg GEEE ) ~{K L /. PMX
DO L0, efre > B F o g, Ayl
ML T/ (p<0.01) (B42), DT 0 b HE T £
DU, e s R b v o Ao e &
S5, WIFhOfcsnwTb@E»oh/n, = b

x2 E|EES LULEEE(phsae 1)

| 1o pu—f | PMX (2=37) b value
(11— 33)
AR (18~83) 57.943 59.242.9 ML
Yiclt /M 29/8 F/M—23/10 L
SSS 39.1+2.7 16.24+3.2 p<0.05
dts A~ B 3.240.2 3.820.3 p<0.05
) f £ 36409, 549, p<0.01
1000
-
100 - \
= —
N
g
|
wv
w

10000

TCi% (pg/ml)

F VBB THICB W TIEUAEEDORE B L U % 04
FEM G FITGE O o iz, BAMLEERRE: PaO 2/Fi0,
(p/F Ib) LT, = F &> B M
BT, PMX BEEOMEAUE L 7 fEF A 5= 1o
SRtz WEICEIL TlE, T2 K b+ R Mt
DH7% ST, PEFICE VLT H PMX f# % 1 f#
BEE 2L, BT T IS 2 IRy
KU, BT o> P by VB | FEET 20/
29 (69%) o 14 HPA AR T, 28 HMA Lo d:fF3
13 16/29 (55%) Th 7.

c)phase [l b D #5H:

BE s 2E£ 3 WWRL 7z, phase I, Ila &[algkc
Goris 2 17— 5.5, NS HIE 4.2 & EEHT

Ho7z, phase Il, lla EFEERIZZ > P b &> R
LK N ULz (3), M1 b4 A {8 (TNF-a,

1L-6, 1L-10) &4, 5, 6 DT ELHEWZKTFLL,
phase I, Il a @& &Ltz ® E[EFRICTUED F5A- 35
K OHIERIOMWEPWHETH -7 (7).

x3 2HEES (phase I b)
A 59.8+1.9
DIkt 52/21
Goris A 27— 5.540.3
AN R £ 4.240.2
SSS 52.1+1.9
APACHE OA 27— 22.6+1.0
Vg 2 PMX EA L # 6.2+1.2
ICU A%» o PMX A 6.1+1.3

1000 |

100

[

-

I BRI

X2 phase MbMHIT>F b+ EBENE(L

AT 7 v AN
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Tz > F b & > > 8 (X phase 11, phaselll a WIMEYE S a v 7 12 B W TEBAE 2 © O bacterial/

BEXUNIbOWBTFNOT YR »F ¥ HEFRICE W
TOHHEOET 22, PMX L - Tifre > K b
FoUREART SO 2HEPFHER SN, 7T A
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