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History and future in endotoxin adsorption therapy
Tomoharu shimizu®, Toru MiyakeZ), Naomi Kitamura®”, Yoshihiro Endo?, Tohru Tani”, Masaji Tani?

UMedical Safety Section, Shiga University of Medical Science Hospital
YDepartment of Surgery, Shiga University of Medical Science
YDepartment of Comprehensive Surgery, Shiga University of Medical Science
YDepartment of Clinical Nursing, Shiga University of Medical Science
5)Department of Research and Development for Innovative Medical Devices and
Systems, Shiga University of Medical Science

Abstract

Toraymyxin® (Toray Medical Co., Ltd, Tokyo, Japan) has been developed as a direct hemoperfusion column that contains
polymyxin B-immobilized fiber to bind endotoxins in the patients’ blood. Toraymyxin was approved by the Japanese
National Health Insurance system for the treatment of endotoxemia and septic shock in 1994. We reviewed and analyzed
clinical history and evidence of Toraymyxin, and assessed the current status of Toraymyxin use for the treatment of severe
sepsis and septic shock.

Our review shows that Toraymyxin appeared to be effective in improving hemodynamics and respiratory function in sep-
tic shock requiring emergency abdominal surgery. The recent large-scale RCTs could not demonstrate whether prognosis is
improved by Toraymyxin. The clinical studies based on large-scale data-base from Japan revealed that Toraymyxin
appeared to have a survival benefit in patients with severe condition of septic shock. We also commented on the revised ver-
sion of health insurance adaptation of Toraymyxin in April, 2020.

Endotoxin and Innate Immunity 23 : 1~6, 2020

Key words : endotoxin, septic shock, PMX
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EUPHAS

ABDO-MIX EUPHRATES

Trial method Open-label RCT

Open-label RCT Double-blind RCT

Country Ttaly

France USA, Canada

Case number 64 (PMX 34, Cont. 30)

232 (PMX 119, Cont. 113)

450 (PMX 224, Cont. 226)

Severe sepsis/Septic shock

Patients after emergency abdominal surgery

Septic shock

surgery

Septic shock

due to peritonitis after emergency | New onset organ dysfunction

EAA =06, MODS=9

PMX treatment

PMX-2 hr x2 (24h interval)

Baseline to 72 hours in MAP and

Primary end-point .
vasopressor requirement

28-day mortality 28-day mortality

PMX 32.4%
Cont. 53.3%
(Log-rank p=0.03)

28-days mortality

PMX 27.7% PMX 44.5%
Cont. 195% Cont. 43.9%
(p=014) (p=092)

SOFA score at 72 hr significantly

improved

Other results

MAP and vasopressor requirement, | No statistical significance in SOFA
score variation first 3days, time to

withdraw catecholamine

MAP, Ventilator free-day : signifi-
cantly improved

Cartridge clotting 59% (4/68)

114% (25/220) 80% (17/212)

JAMA

Reference 2009 : 301 : 2445

Intensive Care Med

JAMA

2015 ; 41 = 975 2018 ; 320 : 1455

1&, PMX {AHEEE 402%, FRAETRHENE 46.8% & AR A% 72
B72(32)0 2017 E12583K 2 L7z Nakamura & @ JSEP-
TIC DIC registry ® 7 — % T, MIMEHT 3 v 7T
SOFA O.LE A 2 7 283 LLLEOJERIC, FERIETERIX
PMX iGHEHE 32.8%, FRHETEHREE 41.2% & A RICSGE % 72
W7z (£2). YLD TORCT OFERERLENTOKR

BT — 7 R—= 2 5 DIFIRITE DGR EH T R 5 &,
WURLAEYE S 3 v 7 DREGIO 7 T b HIiE FE D B W EF] 23
PMX iR D EAFN DR RAFE R S B W etk A 7RIk S
b
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l Toraymyxin use to Information Gather Regarding Its efficacy and Safety for patients with endotoxemic septic shock ‘

Spectral Medical Inc. 7LZU)—2X 2019.2.19

| TIGRIS:EROTT M

1. EEREME(E EUPHRATESICEERL  (BEBHIHTY I — TR CBEN RSN B AESD)
AF : EAMME : 0.6SEAA <0.9. fii#3/8= : MODS> 9
2. KMEsREKEODH (PMXOEREENHIEVEREOMRTRTE)
3. SVHMELEE 2 ¢ 1 (PMXEF100f1 : @5a%EE50/ ) . Open-label : ShamASARFELERL

A R
HERDREL

201942A° 201944~6A
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DPC
Database X . L DPC JSEPTIC DIC registry
(Diagnosis Procedure Combination)
Patient Septic shock with lower gastrointes- Septic shock Septic shock
atients
tinal tract perforation + AKI requiring CRRT + Cardiovascular SOFA=3
Statistical Method Propensity Score Matching
Patient b 1,180 1,956 524
atients number
(590 : 590) (978 : 978) (262 : 262)
28-day mortality 28-day mortality Hospital mortality
. PMX : 171% PMX : 40.2% PMX : 328%
Mortality . . )
Control : 16.3% Control : 46.8% Control : 41.2%
(p=0.696) (p=0.003) (p=0.042)
Mortality : PMX 2 session<1 ses- | ICU-free days : Significantly longer
Other results . .
sion<control in PMX group
L Iwagami et al.(2014) Iwagami et al.(2016) Nakamura et al.(2017)
Publication . X .
Crit Care Med 42 : 1187-93 Blood Purif 42 : 9-17 Crit Care 21 : 134
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() RIELAS 38 BELL_E S iE 36 1 A
(m) O 90 Ial /43 BL L
() RS 20 /45 LL E & PaCO,%* 32 mmHg oA
(=) FMEREAS 12,000/mm?® L E# L < 13 4,000/mm?® A ASAR PRI T ERAS 10% DL L

) FEAELEETLIREEY a3y 7 THEHDID
(R EDSEREL L 72D BE Y VE Y 10 mg/dL L EDOANSTFTAF Y F A b 40%UTFTHDE D) Zk<lo)

WA NI LS be: (2 NSRS UBREM) @ 2MlE2REE LTHE
SIRS : Systemic Inflammatory Response Syndrome (4814 9%E FOUCHEBERE)

£4 PLIXICORBRERSZHEHRET (20204 B~)
[18 %L E)] kD WFTHICH YT 5 EE
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® Septic shock D EFE % i /2 $REHRI T, MEREELR LT
75 LB RSN STV A IERNCIER & LTl
MEND, MBEHENEETH - TH, MDD
Jazk - K7 & OMER 2T T 2R IRYeh R < 5t
b, HARFAEREZZVEN DIC ZiEH#Ed 4 Ll LT
HOGEIRN R L %D (F4). FHOYRTIIT, ThE
TONGEZEIVERELRZIHEHAENLZLIEHATS
%o HIROEWNHOZEF o AN bFE 2 5L, TEOMK
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1) B, KRR, AEEEA © PMX OBIFEREE & BRIRTR R
DGR, HAVEGSRESRE 4 © 173-179, 2007
2) Aoki H, Kodama M, Tani T, et al. : Treatment of sepsis

by extracorporeal elimination of endotoxin using poly-
myxin B-immobilized fiber. Am ] Surg 167 : 412-417,
1994

Tani T, Hanasawa K, Endo Y, et al. : Therapeutic
apheresis for septic patients with organ dysfunction :
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umn. Artif Organs 22 : 1038-1044, 1998
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Periodontal bacteria induce innate immune response, resulting in induction of the chronic
inflammation and the mucosal barrier dysfunction

Hiroyuki Tada
Division of Oral Immunology, Tohoku University Graduate School of Dentistry

Abstract
Periodontal disease is one of the major diseases afflicting human beings and is caused by a bacterial infection leading to
gingival inflammation, periodontal tissue destruction, alveolar bone loss, and eventually to tooth loss. Chronic periodontitis is
one of the major periodontal diseases, and the periodontal pathogen Porphyromonas gingivalis is frequently isolated from dis-
eased sites in the patients with this disease. The major virulence factors produced by P. gingivalis induce cysteine protein-
ases, gingipains. We found that gingipains cleave CD14 on human monocytes and human gingival fibroblasts and ICAM-1 on
human gingival epithelial cells, resulting in immune evasion by the bacterium in periodontal tissues. Furthermore, gingipains
are capable of inducing the production of proinflammatory molecules, such as IL-33 by human gingival epithelial cells, and
IL-31 by human mast cells. Porphyromonas gingivalis-induced IL-33 and IL-31 attenuated the production of LL-37, an anti-
microbial peptide, and the expression of claudin-1, a tight junction molecule, respectively, in gingival epithelial cells. These
findings suggest that IL-33 and IL-31 induced by gingipains resulted in the induction of chronic inflammation and the dys-
function of epithelial barrier. On the basis of our findings, the pathogenicity of gingipains is divided into two phases : (a) the
acute inflammation during severe infection, where P. gingivalis produces a large amount of gingipains resulting in the pro-
teolytic degradation of the host molecules, and (b) chronic inflammation during mild infection, where P. gingivalis produce a
small amount of gingipains, resulting in the induction of chronic inflammatory conditions and the consequent impairment of
innate immunity.
Endotoxin and Innate Immunity 23 : 7~11, 2020
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Gingipain-R (Arg-gingipain, Rgp)

Signal/

Propeptide Catalytic domain

RopA [ I

Haemagglutinin/Adhesin region

Rops [

Gingipain-K (Lys-gingipain, Kgp)

kop [

1 oINS CDBE

R BEMEERTHESND I LERL TV D,
1. s & ARFEEE

IR R & WS ES 2RO, TENRER
TS AP O TICL D EET 5, 16S
rRNA 7 0 —= ¥ Zf#irh» 5, & b T #1349 1,000
iz 2 2ME TR S EY, e N oBRIC AR
T AHHAMIZIE, 1mgH72 0 16 ZB 28 400 FEH
SAT Y INTT—=o N4 F T4 VAHREL, B
B & D iz s &k L, MR, T
INA =5, BEY T~ F R IR R &l
ORI T KT T,

B JE 9% EGRHTE @ 72 22T red complex I2553H & 5 Por-
phyromonas gingivalis, Tannerella forsythia & Trepo-
nema denticola ® 3 WAL, HJEOEMMEKREEH I
HEETHRINENY, ZoRERTIEEE KO ER &
TR E BT Y, LT T 2R BR R
WTH5D P. gingivalis\, V)TV UV AT 70
FT—ETHHIVINAL L RIGD, V) ELHE lipopoly-
saccharide (LPS), VK% v 327, #EX peptidyl
arginine deiminase (PAD) 7 &4Vl v AWF
L) BRGNS 2 O IS RIEIN A Z FHE T
%9, WEEOWBRIERIZ MY 7Y VBT 0T T — X
PEEMBEZRTIEDND, VYIS, VIRAROEER
WHRERTTHbE, VP34 Vi P. gingivalis D¥e 70
77 —BEEOL R LD B EED, [l V0
DT NVF= VRO C RKimfll 2 Y3 % gingipain-R
(Rgp) &V ¥ U5k C Kl Z YW 4 % gingipain-K
(Kgp) WAHENZY, $_THY ¥ Y784 Vit signal/
propeptide & B#1EME% A § 4 catalytic domain % &%
WEN, &512RgpA & Kgp AR & @ B0 #E
% 30 9 AR L ER Bk 4R /3 25 W ME 4H I (haemagglutinin/
adhesin region) %Z¥> (X 1), P. gingivalis {30557
REZ R TR AR 2 s, YU vItk
BLAEESY 37 BOGREIARE ORH R AR IMIER D S DA
LAGOBEIUCLIAE 7 B0 BRI 2O RRIRFEMIL, BRFER

oy Mol S NS RNER R T AT
TEI &, 7 SSEA R R Rebe 3 2 18 25k 0 R &
M, ORI E Y REMRRIR A g s G, 2
SO AR 7 v M OBIMIEARE T OE 5 &
%0, WEES Y NNOY YU, VBB AT 5,
P. gingivalis \IRIZIEE % BELT 5 &\ ) K5k 209 5
WaERTZEND, F—A b—=VREREEBENTY
57, B 21F Salmonella enterica serovar Typhimurium
D X 5B e ME RGHE T, HDIRIER B 5%
B LIRICHIERF 2 il 35 2 L THRESER S NS
DIZXF L, P. gingivalis (3T ¥ V734 V12X 0 Razin s
ZJaEL9 5 Z & T dysbiosis #iFE LIKBEERT 5,

2. UIUNALICL B HRARERERFD
D

2-1. S NALIC&B CDI4 B EE LPS RiEZ
HOFEE

bhvbhidy v V84 VI X 5 HRGIEREOREL &
PR SIE DFEENT DWW THIZEICID MLA T E 720 1HDIC
IV VR HRRIECDP PO AEES T 2 WET S
WREMEICHEH L, Y v Y284 vide MHEERR L b AR
HMESFRI D LPS 2K CD14 % # > 287 3L, LPS 12
L BRIEET A A vEEEELEIEL IR RIL
7289, UYL LT X B CD14 S RVE RN IR HS
»HY, CD14 & FHEIC GPL 7 » A —#45FCTd 5 CD59
% CD157 1350 # X N9, TLRA b ¥ 7= %2 o
720 CD14 X LPS, VEY v 2R YRy 4 a L
SRR WK > % /88 — VR T AZHRTHH T L
5, YrIYNA IZE D CDIAMRIE, ARICBITSH
SROUIZ I G O 13l & FEe ) &G 2 M3 2 72D IS B
WIR L Z bbb, T2, YrInA vide MENKE
MM AKT % RIPK1 % % V57 5 L, FioH 4 b
HA VAR SE DL I & THRGEDOTEHAL D P
X510,
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2-2. TUTINA ICL B ICAM-1 43 & & LPS i
EMDZEE

MR R LB AN ) T Y Y D84 YDy —
ry bbb, VUM vide MEREEMIICIEH
T AHEEDTTTHAHICAM-1 & 53 5 Z & TICAM-
1-LFA-1 %403 5 i Rz Ml & o ih Ek oMl la 75 %
RS L, GFhERD SRR AT~ OB E % #fil$ 21, %72,
VIR VI EFMEANY 7RSS Ny v
¥ 3 ¥ 4F® junctional adhesion molecule-1 % 73f# L,
EEHAND LPS RAZWHEICT 512,

TYINRAL VX BEEGTRDY Y8y R,
WREDY Y IR, v 2%T 5D, 2%, HEEROZNT
VERZ B\ CHEGE L 72 P. gingivalis (33 ¥ V734 V12X
N BIRIE ORI & BN TRk A AR L, R
MR IEGABIT TR LEZ BN,

3. YUUNAUICLBERREICHITZT
LIVE — RIEFE &£\ 7 ik

3-1. DIV NAUICL B A LRI IL-335E

VYIVNAL VIBEG TR Y Ny G B LA,
T MR & TEMEAL SR RIEDFHET 5, KIS, bhvbh
IV VICE AT LVF—REOHFLIZOVTH
L7 TUVVF—=RAGEZ, EFEMBrsEASIND
IL-33, TL-25 % & ONIC TSLP 7 &SHUGbfe, iFmakse
IR LI L TER SR Y, 7L ¥ — &4
AERTLLELLOAKRT VUL ViZTuT 7 — il %
#bH, protease—activated receptors (PARs) =4 LT
W2 TG AL S 5 NIRRT AIL-17 7 3V —%
A N A v IL-33 1% Th2 BISAE % 8 L, U Wi e
FAEVENG R BB EREEI ) v~ F 2 EIZBIT AT LV
F—RIEDOFLEII Db D, ¥ I8 4 JEORE LR M
Fal296Bl9 % PAR IC X 0 Sik s hY, B £REZ O
B IS 1 Tld PAR-2 mRNA SHIATH#ET 59 2 &
5, PAR-2FEBLL ~NOV I3 JE 4 0 S fic Ik & HHR 5
5o HivhAZ, 1BV SRR O KIERA L EZIZ
IL-33 2558 8LL, Yoy g Yk h e bR ER
ML TL-33, IL-25 7 & U812 TSLP e 5 2 & &R
L7219 L Ladss, A EEiio 1L-33 Miasbik
WdfETh Y, #HEREREIZB VT IL-33 X P. gin-
givails FIEIZ X DN SMBBE~NBIT L2 &0 5,
IL-33 13 oA R D A S ) 7 B RE & 55 S & 51T
BEMEIC O W THGET L72e Z0%EH, 1L-33 13 P. gingiva-
Lis &Y\ X 2 A LM 5 OME 7 F FTh 5%
LL-37 PEAEZ EINTMII S B L2 RINL ALY, Vv
UL VELL-37 % & VST 5T B0, WA T T
ERVERASIRI S NS s, JUIsL itk s
A Bz o IL-33 #F381%, A HMWMIZ P. gingivalis
A LRI OLE N ) T2 X 2R E RN D 2 A
ZANEWZOEND,

3-2. SUUNAUICLB X MNERED IL-31 FE

PR PE 8 ] 9% T JE B AR L~ A MBS ERE T %
239 BMEERIE KIS BT B~ A MIROZEIEAWTH
bo BNHIIHEEE~Y T ZET IV EH W ERH» S,
P. gingivalis IIPERGZ X ) 9O 1L-31 S8 TS
HZEERILEY, L6773V =% b HAL v TH
% IL-31 1%, FJE, Wiz &12BIL, Th2 il
< A M, WER/~r 077 —IRBIRMER 05
PEAE S BT SIEME IR B O BRI b B2, P, gingi-
valis Y X A IL-31 FE T~ X PR IE~ 7 2 Tl
AT, b b~ X Milatk%x P. gingivalis THIET %
VYV VARAEMIC IL-31 DS A S 20 2
5, VYIS vk~ A Ml IL-31 EAEZFET S
LS E RS, MAT, A LB ISR
2 IL-31 AR 3831, WM IL-31 2EH§ % &
R LEEN) 72K T 594 Vo a vt
claudin-1 ZEBIA%KES L, B L2 N 7HBEIZIRT L
722 Wi LRI P. gingivalis % FEE (MOI 1,000)
TRPEEL L, BREY VUL yoTasr T —XiE
PEIC & U claudin-1 33 SN B2 O LT, BIED
&G (MOI 1) TIHEREE Y » V784 Y 12X ) claudin-
L RBUITCHET 2% LA LA S, P. gingivalis (31K
WEEY VUL T A MlIEA S IL-31 EAE % Y
52 ENTE, claudin-1 F8H % 955 S LN TR
T A

NSRS, P. gingivalis 73Y¥E5E$ 5 256k
WCEWERYY Yy NNOY I, ViBENEEY, 1§
TR (ZRIER, RIEETA M4 v, Wi PUA R
E) ZF T HREND T & THRBIZEISE AL &
Nb. —7J, P. gingivalis IEGeHWEEEIZ 72 B8 Tl
KRED Y v V84 VX ) mEMBEAGEIL S, 7
LIV F—4hE (IL-33 % IL-31) *° neutrophil extracellu-
lar traps iFE 7% ERIEINE E DTS, ZOME, 18
PERAE & AN THEFEICESL EE 2D (M2),

4. DIV NA L ELBKRE

BRI L, BEIRIE, TV A < —9E, BEETY
v 7 F R BIIRAEAL T R e SRR O TR IEI R R %
BAZTMEPD IR E2HOVFESORTWD, ART
il % DFFHNEE R TERWA, P. gingivalis DL 5
PAD XMV 7 ~F 2B b S¥, PAD 2 XI55 P.
gingivalis TR "< F I AEFTNVDIAT =7V
FEBEISIC BT BIEEALA AR SN WY, M)y, 7
WINA I —IRRBEOWICIEY VI3, U hERL,
AU IAL S AR AV Ly AR E 3 1) s
RHLONCT I 04 N A2 R Z S 5% 2 & hiis &
Nize MA T, P. gingivalis TMEERG <7 ZEFIVICE
FDRAND Y V4 VERE, VU VRHESRIC
TOPNEEINL T EAIRENTZ, TIVINA 2 —JFIEMR
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Severe infection
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TNF-a, IL-1B, IL-6 IL-31
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Immunoglobulin
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BB, T AT 5 — BB ORI IRE
TOREIE T DL NS, T U I8, VIZHR RGN
=y M AU RENED D B, HITE, RETIERT VY
NA—IRBBEIHT LI V8 VIHEROET/
MAGRBRASER S N TB Y, R R ERRIRE T v
INA R =GR R BOIIET I & % R Lo F]
KAFRESI NG,

EhHUIC

FAEDZ  ORFFERRIC & 0 TR IS X 2 RIEISE
RIS A, R N RE T 12 B R SR T 00 9 I P
TR DB 2 EHREN S NIz A%, B
W ONRIEET-H3 &0 X9 I JE & A S i B A E
AU IR T TS 2 S 2 L E DY,
R TFM SN D o RN & EBIREDO DD Y 7
WHOENZEINDLZ LT, SRPMEOE B &G
IEINDEER 5o

i

B2 EHATY FFFY Y - HARAGRERESICBWTH
REIVF MYV - HRGUEZESREIE - REFEEZH
FTHIIHY, ZTENGE %o 7 FREIEIC T 5 —H O
JEI3%  OWIZEB L O LFEMRICL W Eish7-b D TH
D, BFEFRITWHEZ VWL L ORFEFREE D) 4
DD SIS 5. WBIZ, TV IS UIFRICETT 51
KEGZ TR ERREEEL, wEEEL Ol

RERFBERFIIER) 74 S TR TR (EREAE
FEWFTEL > o —) ICREL B B 2 1 5o
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Infiltrated T cells in the brain contribute to attenuation of sepsis—associated encephalopathy
and alleviation of anxiety-like behavior in septic mice

Masafumi Saito”, Shigeaki Inoue", Yoshihisa Fujinami”, Yuko Ono", Shohei Ohyama?, Joji Kotani"

UDepartment of Disaster and Emergency and Critical Care Medicine, Kobe University Graduate School of Medicine
2)Department of Pediatrics, Kobe University Graduate School of Medicine

Abstract
Emerging data suggest that sepsis survivors frequently experience long-term mental impairment after discharge. This is
assumed to be caused by sepsis—associated encephalopathy (SAE) : however, the relationship between the onset of long-
term mental impairments and SAE is still unclear. In addition, several studies have revealed that the development of mental
impairment results in neuroinflammation, which is induced by aberrant activated immune cells, including glial cells and T
cells. However, it is still unclear how these immune cells contribute to the pathogenesis and attenuation of SAE. In this
study, we performed animal behavioral tests and found that anxiety-like behavior was exacerbated in mice with sepsis. Fur-
thermore, these mice had elevated levels of pro-inflammatory cytokines such as interleukin (IL)-1p in the brain, depending
on the severity of sepsis. Interestingly, sepsis induced an increase in microglia and a decrease in astrocytes in mice during
the acute/subacute phase ; T cell numbers also increased in the brains of mice with sepsis. To investigate how brain-accu-
mulated T cells influence the development of SAE and mental impairments, we treated mice with sepsis with FTY720 to
inhibit recruitment. This immunomodulator delayed the recovery of anxiety-like behavior, and the number of astrocytes in
the brain remained reduced during the chronic phase of sepsis in mice. Additionally, the expression of //1b in the brains of
FTY720-treated mice with sepsis had increased during the chronic phase. Our findings suggest that infiltrated T cells con-
tribute to the attenuation of SAE and alleviate SAE-induced mental disorders by alleviating neuroinflammation in the
chronic phase of sepsis.
Endotoxin and Innate Immunity 23 : 12~15, 2020
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LCRASNUIRD T b MUIMIERHA 25072, £iih
W a2 T BEITRD 5D IS OFEIRIZE PR

EC®HIC
Wi iE 1%, A3 2 BB AR A1 IR AR ISR L
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L hH T EHRENTE 2. MUMGEIZFRD SN BB si
I o g Pk B e (Sepsis—associated encephalopathy :
SAE) LEh, #70%DEBEICHIET 5. SAE 13k
MIEDFHARKT-TH LI Lh s, #EHrO>EMDAH
ADVBEDOTFHREZRET LR LEARATRTH S
B, TOFMBRFERF EIAHTH D, REETEITHE
ENRTWwZwv, bivbiiud, SAE OREFE DM AR
IR F 2 FRD 5 5 T FE R i BB SRAE D T e b
R B X ORI FEORBICHETE S LEZX T, 2
NF CTHFZE %MD T & 720 MUMIE~ 7 A % W 72 284G
W s, bhvbitd SAE OIREIZE R 9 DFHERD T
IE & I, INTHINT 2 THMAPEETHL Z L
ZW SN U720 AT, R BEOTIE L WM DR
e O B, BUMAERE 2 B0 2 e ifia o B 1c o
W L7212, Db oWf7eii iz 3 & I\HimiES
P 9 OREIRDIBNE & HEDOREFIZOWTEET 5,

1. FBHRBORE EBRROREHER

1-1. 7V 7#ika

7)) TR 2 RS AMfaRE o —DoTH Y, I
oy7v7y, TAMaYA FBIPEFYITFTY FadA{ b
O 3G I NG TAEDOIFIED S, NN ARIE D]
BB L) ORREREZII LD & LR DI
WPICBIFEI 707 7T A AV A bOEEED
RENTWZY, 3707 7 EFARERICBWTY
s7a 77— VHROEEEZRTREHELHBTH Y,
Interleukin (IL)-18 % IL-6, Tumor necrosis factor
(TNF)-a %= EOSIEWT A4 b A A4 VEAREREE%
R L TRIEXR EHET 5, Steiner HDWFFEIZ L 5 &,
I OFFRMA LTI, HPHEARZ b I MEQORE, &
HIZIE, AREBORNTI 7127 7 OME 2 iGHEL)
BHLNTWEY, 3707 7 O#HEEEIR= 2 -0
v OMBIIEOFEE, IEH LR EOME, MR Eo
BERE, BOEHEEHFICIEFSELEELLS 2 5,
=), TA %A MIbDEFIHFLET L7 THil
TH5H0%, TIE THREHINEA D 52 O MR DO 1K
XFELTCwaililuE LTHohTwi, LA L, 4
DffFE S, T DML ML B P OMEFFIZHF 595 2
&R, MRMZEMHOZEREL BT L ens
HOEPIZSNTETED, MOEFEEHERRIC LD AR
5 TAEEZZONTWVWS, TA MY FOBEER
21, BARBOIIEICOHEEG L Twb, TA batAg
M7 7IEEWE & L T Adenosine triphosphate
(ATP) %PEAET 275, ZHUTMIIEN O Ca® AT v 7
FMIZE Y EAESN S, BEX DL AOBEEIZL D (ER
SN2 DIWET N =T RITRIERE L L Thid o
ATPEIIW 1/3 THAHZ LAVREN, FhiE, ATP %
JEWEN D 5 NV IZRE P S 5-T 5 2 & TH DFIERDHY
BHBARO SN TNDY, /2, ) ORBHER ARE ORI

JHEIIBIT 5 ZOMBOBARDLNTEY), TA
T A ARG R ORI B W CEE R HE R
72T 2 EARENT VS,

1-2. U 2 INER

Y USERIZIERT 5 & THIlLE BRifEA S %758, 2
NS ORI & BRIRE, B D W IZkE B & R %
N7 RIE A v, 4R, TV NA =ik & o
BREMIREBOBE BT MR BORIEIC, MHNIZE
L7295 CD8 T OB 5. A5RIE S T w b9, %
72, WHEZEE TV~ A2 W RIcB VLT, B
W OAZRRAT B O WIAE LI EE L 7- HEE T il
BEGLTVAE I EDRHEENLTWEY, 20k,
PNCRE L THRIIREOERNRZ0 72/ 5 4
TN - TREIEKIC BT B 5B A5 72 W eV % o

2. BUIMAERFICH T 3ATOREMBEOENRE

TUE, BufEfE SR, SoEMIIERNIC BT ED X
) RFBEERTOEAI 2 ? BULEICB W TER D
B IA=V % Z T BIEEO—2THDH I M5, SAE
BREEPZVEIIGEZ s Twa 2 eI S5,
EB, WIEE TV A% AW BWT, IE
25 24 W DL C RN BI M 2838 U, KRS L o i rp
R JIEVE HLER DN~ DR DFED 5T Wb SAE
DFIIRETDH 5 MRBIGEIT NS OMINEIC X b Eike X
NpLEZLNRTEYY, Mkl 7)) 7Moo 7 &
=Y AZFETL )T, 370 TRTA MY
A M EEHILL, MANTOREREZ S HITTTHET %,
CORER, MoEEEIEbS 2L Lk b,

WIMAEIZ BT 2 I 7 a7 7 OmE 25 bix, SAE
DRI, & HAITITFRABEREREE R 9 DI D FEE 23
W REHZRT I EPHLNPIIIN TS, TLRHIED
—MTHBHI ) FA 2 X, in vitro, in vivo LNV
TIZ7 a7 7OHEEZHHEIT A EHMOLNT W5,
WIMEE TNV T v MZI A2 ) v &2HfE5552
T, WMNOREET A S H A4V LRXVOKT B X O
MRREM OMEFEATRD B, & SITIE R OB O
TR OKIERAUE S NS Z EBWHEENTWBEY,
T 72, EEOWIZENS, I 7as ) TICEHT A CX3C
chemokine receptor 1 (CX3CR1) D#E{nFZERIHE
JRAE 72 E ORI B OFIEICBE T2 2 LR EN
720 3207 7IXCX3CR1 ZAMLCmz—ma b
a2 —varxekoTBY, CX3CR1 /v 277w b
~ 7 A2 lipopolysaccharide ¥ 5- L7z > F & ¥~
Ya v ZETNERCIETIE, ) OBEROBEED
FDOLNTVBY,

WM E BT 5 & RKRICBT 5 T A3 5
Lk lmshTly, 72, AM8=T (Th) Hifg
DINTG VAPPFNAZEDBHLNIZENTWS, LAL
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Wil & 908, feg, FuERB TN, ROEFEEE2IET 5. BiliEE T

V= ZORZ BT, WU FAE BEARAF IS SHEYE Y A b A A > DO BIINAEE
yuz ) ToEmE T A a4~ ORDHE

Robh, 3

RO bz, E72, IS T AR S 72

OHMNTz, T O T ML, HBUMERE 2 SRR I IS L7z FTY720 D512 8 D),
BMINAD T IO & HES 2 &, 7 A0S OMIEROEEIZEN. Thbh,

PIZEME L7z T Mifid, WolEtE e s & 0 3

[ s

Zh5, SAE OIFEER, £l ’ilﬂbf:ioﬁf
K BB VIFEBHEEOIHE N5 T MLOKEN
WIS RO T 0,

RIS RAE L 7= T Hka A B e 14 i
| OThICHES RERE &@@1’26\_%7“_?""""]

FR2rSI50H L), SAEICBIT S THilsok
HIZIFEALE Do TWEV, 22T, bivbiid T
a5 SAE DIEREILI 3 & N Z MASHE D) REREIR D FE
FEICED X ) B 5.2 50 WET 5720, WIiE~
T AETFNEHCTIHEEEDTE e T TOWE
75, MUME % 338 L C 10 H BB\, MUlLE® B
FEARAFIC < 7 ZAO o T MFa B o3mas:20 & h,
T2, RIEMWEY A ML yoENBEd SN (B
). MBI, BUME~ Y Z1I2BWTI 7 a7 ) 7ol
ETA MO A POBIHERDOON, ZNFE FDH D
WHRE LU LB TH o720 2D T ADREHAT
ik, BUMEFE?S 14 HBRECTHE L, 2 OkE
25, bIUbIUIAN TN L7 T Al A HES O A
RRATHORBEICHEG LTWBH EE R, A v SEk
DRMEHET L2012, MAE~7 212X LT
FTY720 24t 5-L7z0 €05, WuifE % 3535 L T30 H
HIZBWT, FTY720 & $5 L7z BUMIE < 7 A DARZ R
ITEOEEDEEL, B0, MNORAESEEL T

FREND ) OBIEIRORBICHFLS L Tw5D

W7z Pkt . 512, FTY720 235 L 72 iE~ 7
AT T7TA b A MIWA LT ETHY, 3707
) 7B A CX3CRI B A LTz (Bhid).
VD Eo#Rr 6, WA OB I B v -CINNIZEE L
72 THIIBIE, 7 A bod 4 boREICES L, KNoE
P2 WET 52 LT, BUE~Y Y7 A DOREREATE O s
WHEHLEEZbN (K1, H&hid),

BFbUIC

SAE OHREE L EIZBIT 5 T Hilo&ENIO W
TOMIER, FXRWHES72E0N THbH, FTY720 1
Sphingosine-1-phosphate receptor &FIZVEH T 5 72
W, THIMEE BHBOW ) OKNIEERZHEST 5, Lo
T, SAE# D ) DHERONIEIC BRIl D F5 L Twb
WREMEARIB SN S, T72, T MMM N ZIE OIS
FHL2Z &0, HEMETHEZV LI Th2 filaT
boHIEPTFMESN (K1, Bhid). 4%E, WILE
BTN T AORNTENL 72 T Mg 2B % B 5

T BRERD D, EHIT, FBREWZ & ABIMAE T
WZBWTTAMad A PR 22 EAVRE NI,
FTY720 O 53804875, BN L7 T Mk
P L7 A a4 bOREEZET I L ITRE S
N, S%iE, THilE 7 A a4 borax b—21
BIRA S 725,
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The current status of application of preterm sepsis mouse model
to elucidate the clinical questions

Kazumichi Fujioka

Department of Pediatrics, Kobe University Graduate School of Medicine

Abstract

Recently, a cecal slurry (CS) method was established by Wynn JL, in which a fecal suspension (CS) was prepared from

contents of the appendix of adult mice and intraperitoneally administered to the subject mice. In addition, by creating and

storing a large amount of CS preservation solution at once following the method reported by Starr ME, the experimental

reproducibility of CS model has been improved.

We have applied these techniques to 4-day old newborn mice and created preterm sepsis mouse model. We believe that

CS model is the best solution for modeling neonatal sepsis in the condition comparing between same-age newborn pups. In

this paper, the current status of our application of this model to elucidate clinical questions will be outlined.

Endotoxin and Innate Immunity 23 : 16~21, 2020

Key words : 58, WuigE, HraABUE, €7V~ A, MIMAEE TV, Cecal Slurry (CS)

EC®HIC

FrAE R E &, 4B e & BiIE S b Ll
REERELETLTHRARKETH D, TONWEIL, &
PREAORIEIREOMifE T F & L, ERIENRT L8
BOED AL ST, LRI D o 72 HIRIE £ TR
ZRERICBWTIE, BOBBEER - HilERER % R0
bo —, FARBIMEDOHRE L LTI, WE2ZHmE
ZHULE LZKFHREDS TR TH Y, T OBFENIEGE
DFHERE O IRBORETH 2, L Lan
5, RERRICRPELZVEFVEIICE LTI, &
BEMOF AT~ 23 L CEBE SR (Cecal
ligation puncture : CLP) EF V2T 5 2 & I3E1E
HOBLENOATRETH Y, FAE T CHLE RIIIAE O
AT 2~ AEF VI STV id o727,

FHL, 2013~2016 EZH T TH AR HIE O P HIE
BOREEMET —< & LT, KERY 7+ — FR%
@ David Stevenson WFFEEIHFE L7228, O % &8

U CH# 3~7 OFEF~ 7 Z1xF L, 3H % MR, B2
T, BN ESE ST LRBE TR THFHEBITKESFL
720 BHOWIERETH S [N2FF 7 F—¥ (HO)
Az ALz ve v EAaE ] 1IZB L Tld, ZnPP-
Lipid &\ 9 #0125, MR EEZ, EIfEHOZ LW, M
KEIER R O HO FERTH O, ik lR BRI L L
THYETHLI L EZWEONPIITHIENTELY, L
LG, 77V h%EEEEERLZDY, ARTIIHE
RN X OFE L PEHESB L OV LED #85 Hwv
T2 HRIRTEC X DB R AR TH Y, RIA
TEOBEI» SIS EMEDOEHZEZ RIB LS5 WIRKT
Holze TD XD o 2014 4EK1Z, 2007 4E 12 James
Wynn 553385 L 72 FEH RS % 5-1512 X 2 WRLEE € 7
W= ZERICET 2 X2 R BT 2E0d -
7oo THUE, RER~ T A S L2z N A ) S 3
R (Cecal Slurry : CS) Z=1E L, JEMENRSG-§
5 Z & CHEBEAMMIEZFETH2ETLVTHY, 5~7
H#s OB AT~ 7 22 BV % 3B B IIIE € 7V DR

BER —B% AR R AR AR R Be RS & S R R B e v 7 — /N EE T 650-0017 Jw I A T rh e ORRT 7-5-2
TEL : 078-382-6090 FAX : 078-382-6099 E-mail : fujiokak@med.kobe-u.ac.jp
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o) H,0
PM NADPH - 2~ NADP
< N

HEME
OXYGENASE

C O Anti-apoptotic
Anti-inflammatory

Fe

AV
NADPH NADP P |/\ \
NHHN

NHHN

v
BILIVERDIN " N\, /Y
REDUCTASE MV

BILIRUBIN

Antioxidant

1 Heme fXZH#ZEE & Heme Oxygenase DE) &

ABHE SR TWEY, 22T, AEICMATHSDER
BLAZHES < A~NOEEFHZICATUE, LD
WEg A R R o= 2 (Hi#3~4) 1238 b M
JEETFNVAMER TELDTR BRI EE R T, E I
AR LI, b EHE o 2014 4 12 12, Hiroshi
Saito 5D Z NV — T2 & o TH /2% CS AL &
n, B (~6 7 H) @ CS %HirAEA g & 2 5 729,
P LoffizLy, CSEx v R~ AW mE
ETFNVOMETNIE 720 RETFVOMER B HICE LT
&, EEITHEBORICTHRBEA T 2 72D EIL
ST,

1. BER~YZBMEETIVIZH T 5 Heme
Oxygenase-1 FEEEDRENR

iR O AL W HIE R O B ZEIC B VT, 3 Hio
FAEAF= 7 212 Heme % K TG L CTUERR S 2 H 4 0
MEFEE TV Y 22 HWTW2A%, Heme 12X 5T
FHE I N5 Heme (CH O HBL R TH 5 HO OFH
M7 A4V 7+ —=0THbHHO-11Z, A FLVAREKEAT
HY, AMLABETIZBW TSR MR EIEH 2 5
MyaZepmonTnz (MDY, 7, HEREN
Wt B, A RIEAEEG R L OB E T IVICB W T
(&, HO-1 OE#ER AT Tl s hTweY, —7
g R IMIE I B 5 HO-1 OfF) X 123 2 W58
drofz7z, ARMIEE 7 WIS 2 SRR EE O
FhioH L LT, Heme & V272 HO-1 & o B e {7
EEMETHZ LT LT

FE, HO-1#5E3ETH 5 Heme (30 umol/kg) F
7213 Vehicle (Veh) %, 3 HEGOWAERI < 7 2R T#
5L, 24 WelHif: (4 H#w) 12 CS 302 X 0 B iE % 753

L (H-CS #), Weifinsie 5o i 2 i AR RE (CS #E) &
at L7: (K2), e LT, Heme I & 5 EWN
HO-1 #5384, MUt CR 2 gEE S8 (K3), KAy
IR ERZ BN S, RERIINER 2 O S8, R R AL
EHBICBLESELZEPHLN o7, T2, FEY
1 HO-1 #3512 X 0, WlifiEls & 0 8 S b Stk o
A M4 VB L ORIEREEE T RB A A RIS %
TENTERMY, F72HO-1OAFO ) v 7T b=
A& FEBREITV, FEENICHO-1 BEOKT LT
WBIREEIZBWTCIE, BEsE s $ 5 2 & b1
Saiz L7z,

— i CAMIEIRE O EERIG I I Ti, HO-1 #F#E
e LTHW Heme X, RPN BRER SN E
Fenton e # /L C KRSV D VST 57
W, BLA DL ADOEENGHINLHRE, "ikTR
SHEDILRE L T,

2. BERYYZMMEETIVICEITSE b
Jarer>r b REIS Y2 (rh-
T™M) DOfREDRE

ZF TR SIRERIL, SRR T T T BE 2 3555
R, KRB CTHEMNICERT 2WEOMELITH) T &
IR L7z, RER, BHREMEEROBET 217> Tz
& 2%, HO-1 OHLIMAEPRFERN F 12 Thrombomodulin @
S EAD G B L OFATE 4720 W, DIC iH#E
FLLTHERDHSIN W/ e b ayEFr b hr Y
REY 2 v (rh-TM) % BUMEEFEHFE L L THWS &
W) RN & R L 72 3BV 2 B CIBAbER X Y Rt
DFHDE SN 720, th-TM 2 w72 E % BG4
5T EIZLT
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6—F—24 —44 168h
t (Day11)
HOédMW’ P&ﬂwéy

X 2 HO-1HFEXBRO7OMI—IL

3 Hifgi~ 7 212 HO-1 #E 3> Heme (30 umol/kg) % FH5 L7 BT, 24 Befii#: (4 H

i) AZHME 2 1T %o

P<0.005

WT+Heme

50 - WT

% Survival

0 T T T

2 . 4 6  N210
Post-Sepsis Induction (days)

M 3 HO-1 HFERBOERFHMER GO X 0 5 IHEE)

rh=-TM (%, PR - PUoRElEH 24 L, BUiiE iG %3
CLTAHMREBENEZAT LI LITMAT, EE
2, DIC %P9 B AMUEE BE 12 3B W CUMIESE 3 B
X ORI AR RERE E 2 L L2 L OWED T TS L
72190 F 72 WERIILAE E 7OV~ 7 2128 WC, rh-TM
DRFEMEHT A M A 4 ¥ B X OV HMGB-1 pE24E % 3 L,
WIMER TR Z R E L2 DG b H o720, 22T
VLT @ )7 TARBUMAE & 7 W% 5 rh-TM D4R #ER)
RAEME L7,

9, rh-TM OG5 - ¥ 14 3 ¥ 7120w Thad
L7z BAAF= Y 2B TRV — Mg EET
HbHIEND, BTHRGZENTLIL L L, LK
25 rth-TM DI EIREY I 2L —Y 3 v 57— oftft
T, BTHSICBIT L2 RERSE - 43I0 7%
Mead L7z 5L, RO B € 7V IC BT % rh-TM HiE
Pe - L RS0 R igE %155 720121, B %5 TI1E3
i 5 & BRIE 7535 6 BERTAT ISP 53 2 LB H 5 2 &8
birol, 22T, 4 Hith~w 2120 U CHBULGET E o
6 IERIRTIZ Veh ¥ 7213 rh-TM 3 mg/kg ¥ 721310 mg/kg

2R TS L, CSEEIC X ) MumiEx FEL, AfFEr b
BHETTAZ LIl (K4, KL, Veh B (21%,
n=11) &KL T rh-TM 3 mg/kg #%5-8 (53%, n=
17) TRAZIELEDI U L72—)7, rh-TM 10 mg/
kg BE (0%, n=16) TIIAZIEFEEIMETF L7 (K 5)17,
rh-TM 10 mg/kg THAFHEMET LAEK E LT, Sk
AT ROBIEED HIZIE TR TS < DIERENIRIN % 720,
HERE R EOPIEATRIE S iz,

PLEX Y, BEMBA2 S, rh-TM IZe FEERD
OME I BV T O RIRDFFE S NS, fHHICH 2o T
EPUEEREEH A~ DORLEA L ETH 5 L Bbhiz.

3. BERYYVABMMEETIVICEITEA ML
AFEMEMEICHT IR U EE
iR 0> FEBFNZ 35\ TP BR Bl 8 o> 3 B 1912 M Il ie

FEBEOY T ADMEAT AW 2 fTo Tz 25, K

MAEFEIC BV THWEBNZ D o TEWHZ S 2 520

5 EIZRONW, FIZT, REFIVIZBW TRERYIC

M E % AT > T &, JRIMEREE 3 FEH%IC Y — 2

2L —mEognEE 2T LI ENHLNELRD, 2

g bBUIEBZ BT D A b LA B R & X

MLTWwbhDLEZ (K6),

A b L AFEEM R L, — B RIILE O & BEE
ELTALBMERTWE =Y, HiAERE ) by R
TRORLIMAE I BT b FI 20 Bl 25 LIS LITREER S
Y, Lal, RAOHBIMIES A K54 V1BV T
MAE DR EDHEIR X N TV B2 P REILAE 12 B W
T T ARRL, F-v MEERISHT 2 i 2%
MR 2 > b a— VK ) 2 7 28NS & % & o
bHOD, FrARBIMAH 54 ¥ 2 Y HEREO I
BAHTH 720 €T, RETIVE TR ERKIM



TR G- 2 W 7 R R ~ 7 AMUILAE & 7V OFERK & IR EAN DI 19

rh-TM 3mg/kg
rh-TM 10mg/kg

yy i

168h

(Day4)
X 4 rh-TM#HEERO7OMI—JL

/7”7

4

(Day11)

4 Hiy~ 7 212 rh-TM (3 or 10 mg/kg) F 7213 Vehicle 2% TS5 L 72 ET, 6B

W AE 2 (S % o
100
S rh-TM 3.0mg/kg (n=17)
2 —u
£ 50
n
X ;|j Veh (n=11D)
rh-TM 10mg/kg (n=16)
0 X T T
0 2 4 6

Post-Sepsis Induction (days)
5 rh-TM#Z5EEROEFEE GO X 0 5 H%E)

JECBU A A ML AFEEE B4 4 A Vi
BORERN ROV TIRE T 5 2 LA F ML 72,

T3, 4 Hl~ 7 2 2B CHUMEE FE 3 KRR %O
B2 P9 5 4 > 20) Y EEZPET S HIT, BHER
BlA 2 VHERITHD ) RKFEy Fa 1~20 Hfi/kg
DOHET, WIMAEFE & FFICE TH55 LT, 3R #
B E 2 AT 5 720 € OFER, WLRERE 3 REH o
M A~ A PG5 R T 2387z, 7272
L, £ A0 ¥ 10§44z, 20 HAL/kg #5-8 TIEBH S »
ARIAE %2 RO 727280, DIREOELERGHEIE A A ) ¥
1 HAL, 5 M /kg 2T E L (7).

A EREEAN o0 f SR 1E, WIRE BEARAE 0> 61% & LEER L
T, A VR ¥ 1 Hifi/kg 5 BETIE50% & FE%R <,
AR V5 Hhi/kg I GRETIZ22% L ARG ELE R
Wiz (WP, T2, 42 YHRGHOEZIIBIT S
MAEEHERZ IOV TIE, 5 AL/ /kg 3 G- RFIC B Tl
JE 5 6 BERT A2 DARE 12 & 2 2 I Em 2 2 L, Sh
BHBLREAROBLDEN E e 572 & EEL72(3K]1),

D bho#REy, BRMEBNE O, RERICBTS
UCIRE IRF O 5 LB 1, SRIZ ISR T B O = A L F —

500~ "
400+ *
*
< 300-
-a, *
£ 2004 =
100+ L
1 “\%
0 T T T T

1.5h 3h 6h 9h 24h
Time after sepsis induction

® 6 FERYYIBMEETTI/ILOMEERS O™ &
D5 IH%Z)
* 5 P<0.01, vs control.

LU E TV B I REMEASH 0 P, R 72 A4
VAN VIERIEIAE LTI W EE 2T,
% &E

bILb N OE. L 72 R~ 7 2 BUIRE € 7 )V O B R
HEAOISHICO X, BUE T COMBAIRIITO T H L
720 GHRLBARETIVOEHICE Y, FRERIRINE O RE
R & O HLIA L B S O R BN B R L 72\

B

CS #: % Hw -l € 7~ ZDVERICE L CTEER
ZBhE % THWW 72 University of Florida, James L. Wynn 562,
University of Kentucky, Hiroshi Saito 5G4, AFZFED 4k
1272 1) HIFRETE 72 Stanford University School of Medi-
cine, Ronald J. Wong 74, David K. Stevenson ZXiZ 124
LEd, 72, BMEROIEFZ M- TR
FroEAmBFE, NEAFOENZRERFEBEA I EH L
TWwET,
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Daily Observation

Survival
Analysis

yr4

168h

24

Insulin S.C.
7 AR UBREEBROTONI-IV

48

77
(Day 11)

4 Ay~ ADOWMMIEFLERZ, £ 21 ¥ (1 or 5U/kg) % TG LAEFRZ KT 5,

100
] CS only
2 | | e m]

2 50 - L v
a Ins 1.0 U/kg + CS
°\° v
* Ins 5.0 U/kg + CS
0 T T T
0

2 4 6 .
Post-Sepsis Induction (days) N8

B8 A1>RULHBEEBOEFME CO® X oI
e
% ; P<005, vs CS Hjl

AAFFEE, NREFFERIEE DR =54 ) ) —if

BERET =T — v 7, LGk R

VA=

T xu—Yy 7, SCRAARHA R R I 6, fhiks 6F

JEBN A, BETIRERE &

ANJREE AR ZE B O WK % 5215 T

bz,

X
1)

[y

Wynn JL, Wong HR : Pathophysiology and treatment of
septic shock in neonates. Clin Perinatol 37 : 439-479,
2010

Fujioka K, Kalish F, Zhao H, et al. : Induction of Heme
Oxygenase-1 Attenuates the Severity of Sepsis in A
Non-Surgical Preterm Mouse Model. Shock 47 : 242-
250, 2017

Fujioka K, Kalish F, Wong R], et al. : Inhibition of heme
oxygenase activity using a microparticle formulation of
zinc protoporphyrin in an acute hemolytic newborn

x£1 122U HRERBROMERTE

G 15h 3h 6 h 9h
roup (mg/d) (mg/d) (mg/d) (mg/d)
Basal levels 72+14 (13)
CS-onl 253 £53 % 41246 % * 203 =168 80+115%
-on
v @) ) ®) (10)
S +Ins] 146 =375k sk ## | 277134 % % # 279+148 115+154
ns
(7) (5) (13) (10)
CS +Ins5 115+ 38k sk, ## | 15924 % =k #4# 84+49 41 £25% *
ns
(7) (5) (13) 9)

CS-only : cecal slurry (CS) 3.0 mg/kg body weight (bw) treated group, CS+Insl :
CS 3.0 mg/kg bw +Insulin 1 U/kg bw treated group, CS+Ins5: CS 3.0 mg/kg bw +

Insulin 5 U/kg bw treated group.

*p<0.05, * *%p<0.01, vs basal levels.
#p<<0.05, ##p<0.01 vs CS-only group at each timepoint.
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The abnormally high levels of endotoxin activity assay in septic patients
Tomoki Tanaka
Shiga University of Medical Science Hospital

Abstract
Rates of mortality due to sepsis remains high. Endotoxin is the cell wall of gram negative bacteria and it is one of the most
major mediators of inflammation in sepsis. Therefore, the measurement of endotoxin in blood is important to select clinical
treatment for sepsis/septic shock patients. The standard assay for determination of endotoxin has been the limulus amebo-
cyte lysate assay. However, some reports founded that the usefulness of this assay was limited. Endotoxin activity assay
(EAA) is another method for measurement of endotoxin levels in blood. Some studies reported that EAA had a significant
correlation with mortality, severity and other biomarkers. Moreover, the EUPHRATES trial showed the possibility that EAA
had an usefulness for selecting responsive patient population to PMX-DHP. However, it remains unclear whether EAA is
useful for septic patients and we need more research to evaluate its potential. This report serves to present the available
knowledge concerning EAA while referencing to previous reports and data from our intensive care units.
Endotoxin and Innate Immunity 23 : 22~27, 2020
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B s, ok EaLL 7y =vibshs,
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WIS ¥ 5, ZOWNEBRELAREIEINLILVI ) -
LR LT 5, 25 % 30045
E T4 (Tubel @ V3 ) =), A EHF 5 Tube2 :
VI =, FA4EF Y, HFLLPSHUE : Tube3 : V3
J =), A4 EW T, PULPS HUIK, BFE LPS (E. coli
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TOfEE %%,
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A% 42.8%, 0.4 LL1 0.6 Kimds 266%, 0.6 LL1A%30.6%
ThHolzo 7T LEMR gram negative bacteria (GN)
JRGIE LT L TIREE 85.3%, HREEEE 44.0% & s S,
R IRV TH o 720 LA L GN IS % ket
FE13 986% (95% CI, 97.5%~99.8%), ¥ 7-&IEGYE
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F ¥ VIMIEDEED L\ hS EAA fEAMEME OB A 1213 0%
FERERE O RN D B EbNbIIZEZ TV 5,

F 7280 Bl IZ EAA 12 1.0 DL E OB = HAS 6 Bl&
INTniz, ZOREEMEEIICOVTER2ICE LD,
EAA BERMEAIATRCEIEEI RV E W) DI TR
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BUETHEEOL Y FMF Y VIEDTREN 2 +0E 8
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x1 BEESR 06  EAA ESH

HEBIEL 30
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PERI, B (%) 54 (67.5)
HE (cm) 160.7 (1554~167.0)
& (kg) 56.5 (484~64.3)
SOFA score 9 (5~12)
EAA fii* 042 (0.28~0.60)
EAA 54 (n)
<02 9
0.2~0.39 26
04~059 25
0.6~0.79 14
0.8~0.99 0
=10 6
28 HFEL, n (%) 22 (275)
JEYeTAL (n)
s 36
il 22
HRER AL 8
il IR 8
ARHA 6

ol (Q~Qs)
SOFA : sequential organ failure assess-
ment
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% 2 EAA BEMEES (EAA>10)
. N CKD .
JEpE R EAA | 4£#5 | SOFA | APACHE JEE R A (KDIGO) SRR | AAF HEL
@ P e Streptococcus
No. 1 | SEFRIRGS - BEIE M BT TR AfE R 45 1.83 85 6 16 stage 3 L 35 H
pyogenes
HF A b2 A al 5 (C7T-HRP Bk,
No.2 | FHNHEMAECHEEZED D) 1.45 61 10 19 A~H Stage 3 L 90 H MLk
TE 5 479
. Citrobacter freundii MTX
RPSTEYE ) v oSE ()
. . - 77 JryFEu )
No. 3 NOMI (/MBI SR ) 1.36 67 10 33 (metallo B la%ct e L ) vFa Yy | 90 HUL L
amase HEEH) 05 mg
A ZE - b i
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No.4 | JEHF (XIgbIkR) 1.13 73 20 31 Feacium stage 1 L 6 H
= B T B AR AR S - /D B 35T
U K BBl
SRR ST
No.5 ;;‘il}i;?ﬁkﬂ?i;ﬁﬁ& 1.11 84 15 20 Serratia stage 3 L 14 H
MEAEHE (BT Fe B U Bt Aeromonas
»
No. 6 R E A 1.03 74 14 20 hydrophila stage 3 L 2 H

FEA D 24 BER LI HEAT L, & 512 EAA JIEA S 3K
AN — B M e AL & JifT T & Tz 68 Bl x4 &
L7, B H X WBC, CRP, PCT, Platelet, PT-
INR, Antithrombin (AT), SOFA, APACHEI & L
Too IO DOMARER E 237 — 1T AEHF#% 3 BEH LA
THEEDLDEHW, 7228 H, 90 HIRE LR % £5
L, FHEOBKREZME L7

3P EFE R AR T . EAA O P YLfiti (Q~
Qs) 12042 (027~0.625) T, JEYHEBALIZIEREN AR D
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720 MR I GN A323 11 (33.8%), GP %19 #1(27.9%),
BHA 1B (15%), ABID 2561 (368%) TH - 720
GN #: & GP o Zh2ho EAA f#iZ GN vs GP : 043
(0.23~0.67) vs 042 (024~059) TH ) HEAFRD%
Mol (p=0799) EAAMEE 28 HIETD Y A7 12 L
T, HEEMIT CTEAARAEEICY A2 TH Y (odds
ratio 1.226 : 95% CI 1.015~1482 : p=0.035), %Z & @
Wi CI3 L2 ¥ % 4E iy, APACHEI, PMX-DHP o4
&L CHRtifil A TR L7255, EAAfEIZAEERY
A2 T -7z (odds ratio 1.227 ; 95% CI 1.013~1.487 ;
p=0.037)c WIZHHEIMEHA & OHBEBERIZD VT,
EAA {13 Plt, WBC, AT X BOMEERL (r=—0412,
r=-0246, r=-0277), Lac, PT-INR & Z1IEDHE%
RL7: (r=0266, r=0243), %72 CRP, PCT, SOFA,
APACHEIL L 3HIBZ R &L h o7 (r=0.046, r=
0073, r=0002, r=0021),
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HEBIEL
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EAA M @ 7T 2Bk o I e )
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56.0 (482~64.3)
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95 (42~166)

1125 (605~1635)

144 (7.7~226)

1227 (20~516)

129 (1.16~151)
55 (47~67)

042 (0.27~0.625)

042 (0.24~059)
043 (0.23~0.67)

28 days mortality, n (%) 19 (279)
JRYLTR A

e 31

it 17
AL 7
IRT.3 8
ANBH 5

i (Q1~Q3>

SOFA : sequential organ failure assessment, APACHE
II : Acute Physiology and Chronic Health Evaluation II
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S, Bk E 25| &k 23 DIC HRIEBIZ 2% - 72 IRE 1258
TIOhWNbLEZLNL, ZD7-%, EAA fEIZH
THWADTIE R, BERE & GHhE TREZHMs
% 2 & CHUMAE T B L5 1R Ll b 70 1598 % 38R 2 A
TRV ELOTIE VR EERZ TV,

YIS

EAA i EUPHRATES trial T/R &7z X 9 I
PMX-DHP Oi#E s Wi o4a#E & L CTH M e i gt A &
WD EER D, bivbid EAA HASEERE TTHER 11K

MEOFHERMLTWEIEERIL, SOZ &
5 EAAMEIZ X VERICAIL 72~ — A — O W a2 B
5o L2 L EAAEICIEWELAW L AL L, Z0fl
Z TV IR W B I F 72 3T 0 IRE T H
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Synthesis and immunostimulatory activity of TLR7 ligand conjugate

Masahiro Wakao", Hiroyuki Shinchi", Akihito Baba', Michael Chan?, Tomoko Hayashi”,
Howard B. Cottam?, Dennis A. Carson?, Yasuo Suda"

UGraduate School of Science and Engineering, Kagoshima University
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Abstract
Toll-like receptors (TLRs) are transmembrane proteins classified into pattern recognition receptors (PRRs). TLRs are
found in cell surface and/or endocytic vehicles in immune cells. TLRs activate innate immunity by recognizing pathogen-
associated molecular patterns (PAMPs) derived from bacteria and viruses and damage-associated molecular patterns
(DAMPs) produced by damaged tissue. The activation of innate immunity induces adaptive immunity that plays an import-
ant role in the host defense against pathogenic infection. On the other hand, abnormal activation of innate immunity causes
immune disorders such as autoimmune disease. Therefore, TLRs are important molecules in the immune system. So far, 10
types of TLRs (TLRI to TLR10) in humans and 12 types of TLRs (TLRI to TLR9, TLR11 to TLR13) in mice have been
found. TLR1, TLR2, TLR4, and TLR6 are found on the cell surface, and TLR3, TLR7, TLR8, and TLR9 are found in the endo-
somal compartment. Each TLR recognizes specific PAMPs and DAMPs ; lipopeptides for TLR1/2 and TLR2/6 ; nucleic acid
structures for TLR3, TLR7, TLRS and TLR9 : lipopolysaccharide (LPS) structures and heat-shock proteins for TLR4. In
recent years, various ligands activating TLRs signal have also been chemically synthesized and have been utilized as effec-
tive adjuvants in antiviral and anticancer therapy. Regarding TLR7 ligand (TLR7L), conjugates with peptides, polymers, pro-
teins, glycans, and nanoparticles have attracted much attention because they have great potencies on the humoral and cellu-
lar immune response. In this paper, we describe recent progress in the synthesis and biological property of TLR7 ligand con-
jugate containing our recent study.
Endotoxin and Innate Immunity 23 : 28~33, 2020

Key words : Toll-like receptor, TLR7, conjugate, immunostimulant
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An effect of immunological response in keratinocyte by bee venom PLA2
Sachiko Akashi-Takamura

Microbiology and Immunology, Aichi Medical University, School of Medicine

Abstract

Bee venom (BV) induces skin inflammation, characterized by erythema, blisters, edemas, pain, and itching. Although BV
has been found to have an inhibitory effect on toll-like receptors (TLRs), we here show that BV enhances keratinocyte
responses to polyinosinic-polycytidylic acid (poly (I:C)), a ligand for TLR3. Our results revealed that the enhanced TLR
activity was primarily induced by secretory phospholipase A2 (sPLA2), a component of BV (BV-sPLA2). PLA2 mediates
the hydrolysis of membrane phospholipids into lysophospholipids and free fatty acids. We demonstrated that BV-sPLA2
increased the intracellular uptake of poly (I : C), phosphorylation of the nuclear factor-kappa B (NF-«B) and mitogen-acti-
vated protein kinases (MAPKs), and poly (I : C)-mediated interleukin 8 (IL-8) production in human keratinocytes. We fur-
ther showed that the enzymatic activity of BV-sPLA2 was essential for the increased uptake of poly (I: C). These findings
suggest that BV-sPLA2 may induce a modification of the cell membrane structure, leading to enhanced poly (I:C) uptake

in keratinocytes. BV-sPLAZ might be able to promote wound healing by enhancing TLR3 responses.

Endotoxin and Innate Immunity 23 : 34~38, 2020

Key words : /»F#, PLA2 (phospholipase A2), IL-8 (Interleukin 8), TLR (Toll-like receptor)
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I BIL-8PEEEEFHINS L2 EE2R LT, EHIThbh
bII T 5 PLA2 OFERTEMED poly (12 C) OMEN

Y SARBERICHETH LI LWL Lz, IhD
DOFEFD 5 PLA2 3L O MBI DR & % 1540 L £
ALHIFE~® poly (I:C) MY AR Z IR S22 L A%
Abh7eV, ARTIIU Lo EZ /AL PLA2ICX %
£ LA o T8I0 & B DR AR R0 BRI 2B L T 52
35,

1. Poly (I:C) LK% EBREEMHILHE

BREE, SFESERMNE»OMRETLEERIETDH
5o HEOMNBIEFITAMMBE2ROKY o Tnb, A
LM A VEE N ) 7 & L THRBES 4 7217 T7% < TLR %
EENTLYA M A VEALE, BFHOREIREIZD
FIZEIML TW5, A4 M A D% THIL-81F
AP ER % SHETALICHEE S D CXCTrEAAL 7 7 3
V=28 L, HAREILEOFLR L L P.0ICAT
9o IL-8 BEA: i D BT A LA IE AL DBl 72 & >~
F—=12d %09 b,

Poly (I:C) &AM A% RNA T, TLR3 % retinoic

A ORED R BAHIERIRSA R ARG, - R (WFFEr 3 B 366 525)
FAX : 0561-63-3645 E-mail : sachiko@aichi-med-u.ac.jp

TEL : 0561-62-3311 (12366, 12310)

T 480-1195 EHIRFEATH A ERE X 1-1
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acid inducible gene-I-like receptors (RLRs) 7z & D%
ﬁ-ﬁ"ft LT EMIciiks b, TLR3IEZ U F

LZRFELZ Y K54 VY — LA TIARIRNA 52
3%*5‘60 —777C RLRs i retinoic acid inducible gene-I
(RIG-I) % melanoma differentiation-associated gene 5
(MDA5) 7 EOZ7k0 5 B 5 MR et v 34—
HbHo TS TLR B LU RLRs @ Fiig Tl NF-«B %
MAPKs, Interferon regulatory factor (IRF) 3/7 %2 &
O T FREE LS, IL-8R IBIA vy —Tzu
HREDFIEWT A M AL UHEEE IS, Poly (I:C)
T IL-8 BEAEZFHE LA RIE L T 5 2 & 2SRl
HEhTwa?, 72 TLR3 % poly (1:C) OAIBHME
A b s S hTw b,

2. NFEOBEEKRDEERICOWVT

NFHEFERANF VR TRI Vv 2RTF KR,
PLA2, 7 VO ¥ —E R EOREHER, CAF IV
IUYAT) Y, TIVREDSTE ST RMREG) 5
b0 LA I VT UAF-ISHFEWE L LTMHN
TWhe A FVIE26MWO7 I ) 2SS KT F
KT, NFHD 40~50% % 8 2 EE L FMBL T TH
D, PR PP RIENE O & 9 SR iM% b 2o

PLA2 IZEREEE R 5 TH L 7)) Y REZ
KR, WEEENRNIER & ) V) VIRHE & A AR
DEHTH B0 PLA2 3NFFHEDOAZ ST b
MO PEEL, 30HEM oS FREIED S GRS R
1, #Ab7 & MR ER, MRSt 7 SR
V=TI KNEND, KD PLA2Y 77 NV—TTdhb
Gtk PLA2 (sPLA2) \ZidifasnAi o8 v IRE S
xF 9 % BPE O 2 S I FLE T 10 BRI o WP 5
%ﬁﬁ?ﬁ?&éon%ﬂfmAZi T PLA2 O 27 v —

M, NFHD 10~12%% 5D L EELRT L
Mr“y L ENTW5, PLAZ BERCTHEE S N DMK R
FOBMIMBIE ORESE 254 L, MREOIECIRE & ﬁi
REET VNI DBEEZ DL EIZE > THEOREREIZN
BEL52 5,

3. E FREALMAE% HaCaT filRICE TS
NFEDER

FJETO TLR W7 5 RBILENDNFHO B %
HENTTH720, £33 MEFALAMNTEK HaCaT
MBI FHZRIML, FEECTLR Y Ay Fali <
s LA S A i i o IL-8 & % ELISA Till
EL7z (R1A)e NFHDORTHT I IL-8 HEAEDHE
EEN7AY, TLR4(LipidA) B X O TLR7 VU # > F (Gar-
diquimod) ®AIZ X B IL-8 EEIXIZ & A LRDT, 2
NS LT Ol & Mk HaCaT ;ﬁﬂ]ﬂlﬂ,ki‘a\/‘f 1 TLR4
% TLR7 3L TR Wi etk » % 2 S /z, TLRI
Y# Y F (CpGDNA) #l#Tid IL-8 A IE b T 23

D5 H DO PN F BRI & 2 PEAERIZEED 2
o7V o) TLR1/2 Y 7~ F (Pam3CSK4) 3
L OTLR2/6 V) # ~ F (FSL-1) ¥z & % IL-8 BEAk: 12
ML CRNTFHERMTY LMBRT 2 2 L0 0 o7 &
512 TLR3 Y %~ F (poly (I:C)) MM TId/NTF &M

2 &) 285 0L o TL-8 A1 R % GBI b o B iR
# 2o HNnT: (K1A)o NFRRNE % B R03 & BEualE
A MELZ 0D, NFRHRIEIHSH,IT poly T:C) A
IC & % HaCaT MO IL-8 FE/E R 2 B3 2 & 235
Nolz,

4., IL-8 FELEERICH L DI NFEBEED
Di&Et

KiZhbhbX, NFHEDEDESH poly (1:C) H#i
WMOMENRE L L 2O0NHRE Z LI LTz NTFHK
GHOEANFUREAY IV, PLA2RZOBRAM &% 2,
ZFNZFN% HaCaT AEIZEM L poly (I:C) HIF&IZ K}
THWBAEDSEL B0 L) » IL-8 AR TR L
2%, PLA2TIROEL BT W5 h o7V TOMEM
& HaCaT Pt e + Ei)éﬁﬂbﬂﬂﬂﬂf DD SNTA,
t FARMIMLERZR (PBMC) TRREED %> 272D K
AALHNAFE CH A L DEZ Bz, S5 polyd :
C) UAo TLR V) # ¥ FRBLIZBWTH, NF RNk
[A] 4% PLA2 %€ TLR1/2 B X OV TLR2/6 V) >~ Nl
THEED, TLRIYH Y FTHA poly (I:C) T
DRV EA AR SNz (K 1B)o YL EOfERED S
IL-8 AR ER I N FHEHNOPLA2IZE 2D TH B
ZENEZ BN, EHIZPLA2 OFFETENEDIZ Tk
PERNCBARRT 252 &) iR % 728, PLA2 Db DI
BULH L CRERMREZ b2 PLA2 ZIML 720,
PLA2 OGN 2 B E T 2% PLA2 4 v e € ¥ —
(M]J33) % PLA2 LRALTIMA72H LTpoly (I:C)
fl#afT-722 2% (K1C), Wwihd IL-8 pEAER R
JHIZHERD LV T L2 e 0h ol LELD
PLA2 OEEZEEMED poly (I C) MU & % IL-8 FEAED
BRERICLETH S 2 LAV L 72,

5. PLA2 38 X ¥ % poly (I : C) RIEHREE
DOi&st

R X912 poly 1:C) dT¥ FV—AIZRFET S
TUB%%@EWV%ET&qu@meékmmx
WZHEAT 5o RIG-TIZEEWFFED poly (I : C)I2HEE
MDAS IZEWHHE O poly (I1:C) BT 5, [EH%H%
L7zpoly (I:C) IZRWHIHE® poly I1:C) THholz7z
% MDAS 3 & O TLR3 K3 2 fifk % F v gt
FTELLOZEMKREE# poly (1:C) LA LFET S
PRRET L7z 9 MDAS & poly (I:C) & 0I)FER
M T& Loz, £72 TLRIWCE L Cl3Pikick 3
TLR3 O RAEDSH LN TETZD720RELMRHT
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A c
8 5
; = Control _I
BV 4
6 |
E 5 4 - QE\ 3 = Control
2 2 MJ33 4 pM
® 1 - ® 2 B MJ3310 uM
= 34 =
2 1 m
: 0j B
Control Poly BV-sPLA2 Poly(l:C)
7 (1-C) +BV-sPLA2
D MJ33 10uM
1007
P I:I )
B x [ Poly(:C)
18 m Control = = 1 I:l Poly(l:C) + MJ33
16 BV-sPLA2 B ain [T Poly(I:C) + BV-sPLA2
1 A ES 1
— 14 ane [ Poly(I:C) + BV-sPLA2
E ot _+MJ33 (10 uM)
> 12 1 R L ——r—
£ 10 40 ot .
2 ] FITC
= g . s
6 - :—: Hk
4 B é 4 *k
NS * - )
2 A N_S — —_ T o 3
0 = = - % 2
S > N3 ~ N -
& o ey Kig ~ 9 S 1
S & ¥ g 3 2
& &
& ® BV-sPLA2: — - - + + +
MJ33: — 4pM 10 pM - 4uM 10 pM
Poly(l:C)

1 NFE BV) $ELU/NFEPLA2 (BV-sPLA2) FhICk 3 ALl TORERENDEE
LA S TLR V& Y FBXUNFH (A) H50WIENFHPLA2 (B) 2@mL,

Eiéh% IL-8 @ % ELISA THl&E L7zo NFHD B\ IINF# PLAZHEIMIE D &<
2 Poly (I:C) MI#IC & B IL-8 FEEAEMBII L 7z0 X 512 Poly (I: C) #iN& AKEZ, PLA2
4 ve ¥ —% PLA2 LRABRAILHIZIEM L, IL-8 iE:m % ELISA 'C«FJJILL H(C)
1k Poly (I:C) oMLY AAZ 70— A4 X M) —THllELZY L7 (D),
Poly (I1:C) 12& 5 IL-8 BEAERIZ PLAZ RIS & D Hwi§ %A%, PLA2 4 Y B —7N
Wik Tl3 PLA2 12 & 2 B4/ 253 S e 7ze B3k Poly (I:C) O fMALHIIBEL Y A& D
PLAZ I X ) 34863 275, PLA2 4 b ¥ ¥ —iRIACTlE PLA2 12 X 2D SAA MR
TERHDIR S 7ze YEX D Poly (I: C) OALHIIE~NOI Y AAR IL-8 MEEDHINZIE
PLA2 DEEFIGEDLETH B Z & 0h o720 (NS : P=>0.05 *P<0.05 **P<0.01,

**EPL0.005) (SCHEY 251, Oxford University Press & 0 i I 28 BUS 5 &)

Ehhole LLIA VY=L —H—TH5b Lyso
Tracker & & poly (I1:C) L DHBEIZED SN, 2
T8 PLA2 12 & ) 2O [0SR HTR L 72 2 &
5, Ml ldply 1:C) o—Figz=r 54—

L2 HATH D TLRIWCEBEINDLZENEZD
nz:v,

F72PLA2DSED X 9 i by 7 F V2B E € 5
DOHFRIzE 2 A, PLA2B L U poly (I:C) HFTIX
poly (I:C) HAX v d Erk, JNK, Ikka/B. IxkBa ®
WA S 7z728, PLA2MNIZ XY poly (I:C)

B THE S D MAPK R NF-«B DMLY 7 vt

BB s D 2 EDro 72l

6. Poly (I:C) FIMMEMICH TS PLA2E
FERDOLEM

Tk poly (2 C) 1 PLAZ IRMNC & 1 MIRZ PSRRI
KD AT TWL S EDGhoizizh, BILEL -
PLA2 R ik PLA2 4 » ¥ ¥ ¥ — % Hl\\wC PLA2 O
fﬁ?ﬁﬁiﬁ‘ poly (I: C) B SARIEGRIC AL &) a3
TRz EZ A,
uxa‘fa%) PLA2 B ZMER N LETH B MR EZR L
(I 2A, B 1D)o & 512N F 3 PLA2 IIC X b Ml
A HME BRI S N B IRIEE (C18 1 1, L1 V)
D% LC/MS THIERE L2 & 25, PLA2 RIITH
ML, BULFE O PLA2 TN L 2 W2 EH3 %050 7
(K2B)o LLE X D NFHPLA2GINC X Y Mo ) »
JRE D3RS, ERIHEWFERERN L 72 poly (I:C)
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Poly (I:C)-Rhodamine

Control

BV-
sPLA2

Heat
Inacti-
vated

sPLA2

+ =
6 |
5
()
2
T 4
<
El
k=]
83
gy
2
N
0
Poly(I:C) Poly(I:C) Poly(I:C)
+BV- +Heat Inactivated
sPLA2 BV-sPLA2

c18:1
(F LA V)

N

PLA2 )
C18:1
! NS
0.9 A .
0.8 - I
0.7 A
2 06 I
8 0.5 I
o
0.4 A
0.3 A
0.2 A
0.1 -
0
Control BV-sPLA2 Heat

Inactivated
BV-sPLA2

2 NFEPLA2FEMICE M EENDOIEHE (AL 8 -C18:1)
B & Poly (I:C) HRBAERY AH LF & DREE
A AIEHIIEIC PLA2 & 5\ Id BV L CiEtE% Je - 72 PLA2 2Nz, #25k
Poly (I1:C) OA{LHINBELY A % I HE pi S TR 7, BERTEED D 5
PLA2 iMOBATROMY AN EH L, ZIUTH L CHULEH% O PLA2
T AADPKE LA L TWizo B A{LHIIZIC PLA2 & 5 W idEns
LCitEZE k-7 PLA2 # N2, Ml LGS 3INs 4+ LA Ve i~
72o BERTEMEDSD % PLA2IRINMOYE DA T L A VG W EFRDBA Sz,
PLE X D ovF38: PLA2 30Nc & 2 AL oMl »Z{bAs, Poly (I: C)
FINL NI Y SA A 2 F38 LisH Ly 74V B TL-8 pekigmz sk L7-2 &
DEZ SNz, (NS: P=005 *P<005 ***P<0005 "P<0001) ("
Z51H, Oxford University Press & ¥ i & st BUEH % &)

OB Y AR ERL, TV FF5A4 VY —LIZRAE
+5 TLR3IC L W #HE SN TIHMALY ZF VD EH L
IL-8 AR EH L2 39 h o7z,

7. PLA2BRICL B E FRBALHRTOR
EIOE RS

HivbUZEALEE |72 PLA2 % PLA2 f R4 v v ¥
Z—ZMwT, poly (I:C) HIPIZ & 2 HEISETETEIL
IZNF 5 PLA2 OB FERAPBETHH 2 LR L7,
PLA2FER IR D 7)) v a ) Y JRE O sn-2 i1 % b))
W9 52 L THIREOERLHEBEOERE, H5HW
BAEE S 28T 2 Z IR IS R TS, T
3 PLA2 I3 MALME L o ovr o+ L 4 V8
(C18:1) %14 L7242 AUSMIBLIE AT A 0% S 72
CEERBELTVWSE, ZOMBEBEDZLLA poly (I:C)
OAALHITLNIL D AR % e S &2t H 5, 4 L
A VWL XV S ENFHEPLA2IC X % poly (1:

C) OAALHINEPII Y AA LA LML, BLB%O
PLA2 TIEZOLXVIEHA L Tw/z, Thid PLA2 B
SRS 2 K539 SO 2SR R S5 4 % G385 L 72
CEERBLTWS, URio#HEIZLINIE, FAKY
N—YD—FTHDHAT7 4TI F—ErHlaED
AT 4TI YONKGREFELFER WL Y B
A P—VAZFB L EPRENTVEY, 8545
AN LETIED HHY, PLA2 2 X BHIKSHIL S T
YRV A P AEFELLTREIEZONS, 5
IO I UL, MRENEMICERCRATE
% C6=Y) YRR & » WIEMNZIRE &AM 5 X
) RIEOIEFFRAEL, NPT Y KA b= X%
ML) HEND LY, oW TIRNEN RS
BHIMTIRZ Y FY A b= Z22MEE SR, ol 4t
M OREEIMI L) =Y FH 4 b= A0S 1
LIEDPRENTWE, SNLDOMENPSER D L,
PLAZ TR SN/ Lo+ L A VERRE I
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A S 13 LMBVER O N E IR E 2 s, WK
PR E RO M E 7% ) poly (I1:C) &> K
A M=V REFELIZEEZOND, V)V VIREGMN
TIENEMAAMEATE R WD I Y R A =3 2% 5H
T, poly (I C)FIBBERIEN & A S do 72V,

X 5IZPLA2IZ & % lipid raft EHARE % A L 72345817
HbHEZOND. KOPENED WA PLA2 (3R E ORER
%A Z 720 lipid raft K2 RHE L 720 32 2 & ASLLHT
WiEENTWEY, £ 72 Raftlin & 9 ML lipid raft 4
yoxzide MERRHIE R LM IZ B0 % poly (I:C)
MBI Y AR LETHH T L BFHEENTHET,
INSoHEEMET S L, PLA2IC X SO IR
R B DAL lipid raft A% % 121 L Raftlin R4
DLY FHA b= ZX%AHLTpoly (1:C) HHFITLS
WAL 2 B S B2 REE D £ 2 5 b,

PLA2IZ X B 845afEH1E TLR1/2 % TLR2/6 ) 7>~ N
IREIZBVTH D HNTz LD L iF TLR2
i3~ 217 7—Yo®lipid raft TTLR1 % TLR6 & #:J57E
%, /NF 3 PLA2 3 lipid raft D= Z W4 2 & THl
fa i TLR Z 4 L 723G LI 8 %2 I L TWw b9 b
L, G35 T3 PLA2 IZEORERIGHEIC &
DRI DS B % K IE L, TLR 24 L2 5En %
B LTV A REED D 5.

BN OWFRILIEAER 72 B RIS O §EtE % & A T
Wb, TLRIKRZ< 7 A TIRAHEIE L ENRS Z
£*%Y poly I1:C) e FBLUYs ZADHETIL-8
FEAEIC X ) FMERDERE 2 md AR 2 T 2 2 &
e EDPEAERE SN TETWEY, IL-8 i34 kL LT
b AR % R S 5 X 9 A bl oWk % g S
HDT, NFHEPLA2 IZX T S 28RS 5
BRICAETH 2R EZ 5N b, NFHPLA2 &
poly (I: C) & OMFERIFEZ A L TALHILTO IL-8 i
AEBIMS 22 L TABEREZIRET L E0E LD
N5,

BEhYIC
bNbNIINTHEPLA22STLR Y >~ FTHES R

%t bR AL L BOS 2 R S ¥ 5 2 & 2R L
720 T O#ARIE PLA2 I & 0 Ml S 4 2 MK I3 B (2
BB T Y R A b — 3 ZAHER lipid raft &
AT ZH 2 EERBL TS, 2O DRRITITER
B B2 DRIEIX T 28 L Wit Tk A TH
HUREVEDE 2 BTz,

X #
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A case report of septic shock following transurethral resection of prostate and
cystolitholapaxy successfully treated with PMX-DHP and CHDF

Kazu Minami", Hiroko Miyazaki”, Tsuneo Suzuki”, Rie Kato?, Atsushi Yoshinaga®, Shigeyoshi Kamata®

UEmergency Medicine, Soka Municipal Hospital
YDepartment of Urology, Soka Municipal Hospital

Abstract

We present a case of 71-year-old man who developed severe septic shock following transurethral resection of prostate
(TURP) and cystolitholapaxy (CLL), showing favorable response after multidisciplinary treatment consisting PMX-DHP and
CHDF. The patient underwent TURP for prostatic hypertrophy and CLL for bladder stone. The operation was completed
with no intraoperative complications. 3 days after operation, a 39.8C fever, blood pressure decreased and clouding of the
consciousness were observed. The patient was transferred to the intensive care unit (ICU) and treated with mechanical ven-
tilation and appropriate drug therapy. 5 hours after admission to the ICU, first PMX-DHP treatment was performed for 16
hours, but hemodynamics was not improved and became no urination. Second PMX-DHP and CHDF treatment performed 9
hours after first PMX-DHP. After second PMX-DHP the patient got stable hemodynamics and sufficient urine volume.
Mechanical ventilation was ended 9 days after the ICU admission and moved to the general ward.

Due to the impaired peripheral perfusion during hemodynamic crisis, all toes and 2 fingers were necrosis and amputated.
After 6 months of rehabilitation, he discharged to home.

Endotoxin and Innate Immunity 23 : 39~42, 2020

Key words : fEREH TN, JMRE, T2 F b WSk, R nd i i i

LI 1. &£ Bl
REPR B T NLAE 2 SIS AR AT, W R AR B B OF TR B

OB R E %o T Do MR IEGE 13RI E 1Y X BF PRRREEE, ERRREICT.
FMOFEREIIEDO—>T, i b L CTHUIE R i BEAERE : mafEse (13%), HHE (66 ).
WY 3 v 7 2RI DD D, SNl bIubiUIRIR BUREE : PERBESE 2 EFRCHTE 25235, R CT 12 C

T BT IR BT transurethral resection of the pros-
tate (TURP) 3 X OVEEIR & 19 5 e 45 43 B #3487 cysto-
litholapaxy (CLL) #&IZIUILIESES 3 v 27 % K L 7-9Ep)
WXL, =¥ F b F Y VR (PMX-DHP) B XU
¥ f BY I ¥ 3 U 98 8 continuous hemodiafiltration
(CHDF) ZA7\wfdn L7zDTHET %o

BISZBRAER - BEERs A - MK EHE 2 380720 14 Atk
KEREDWED 2 <, MBMRAI TEERBIT (Cr
479 mg/dL) #7272, BEEb IR AR & o 720
FRIRFEEIC X A BRI AL LTUREA T —T V2R
L, FERRAICRR BRI Z IR IR (TURP) B & O
FEPRIE R BEDERS £ Rl (CLL) 2479 Jidt & o720

MM R BERCEE T 340-8560 Hi E BN T ¥ 2-21-1
TEL : 048-946-2200 FAX : 048-946-2211 E-mail : kazubou373@yahoo.co.jp
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I/ E: K 1600 cm, fAHE 436 kg, IfiLE 152/79
mmHg, WRHA 61 [ml/5%, 1A 35.7C,

AR EM R © MM ; RBC 336 5i/mm?®, Hb 114
g/dL, Ht 33.3%, WBC 8300/mm?® PIt 35.1 /i/mm?,
AST 17 U/L, ALT 12 U/L, BUN 319 mg/dL, Cr 240
mg/dL, CRP 04 mg/dL. JRLA ; ARiEk<l/H, HIfl
BR 1~4/H, MR} Bk

1 #aiDIES CT REMRR
A EPE 23 mm ORA EBERNICED 5,
B WiHIKEHE % 2D %o

BEER CT RERR (X 1): 5 23 cm OBEIAS A, W
HIKERE & 52D % o

ABREEEE : APE3HBICELGMEL T CTTURP B LW
CLL % 17, TArwefig 1 Wef 42 0 CHRIEZR ST L
7oo FHPMAERI &L V7 4 F 7 AR 2 g/ H Ml %
BALG L, Witk 3 HBICIRE A T— T VaEhid L7z, itk
4 H HAHT 3 B 39.8C D582 fB0, Tl 7 M2 Bk
LAVAMET, PUHEHMTE2AY60 mmHg & o720 &
TR R0 o0 348 0 % B, UMUEYE S 3 v 7 oo
b & ICUBEBHE o7

ICU AEBFMARERRR : RBC 307 55/mm?, Hb 10.2
g/dL, Ht 304%, WBC 1,900/mm?® PIt 6.8 i/mm?
AST 160 U/L, ALT 68 U/L, BUN 43.0 mg/dL, Cr 3.64
mg/dL, CRP 104 mg/dL, pH 7.39, HCO;3 12.5 mmol/
L, BE —10.8 mmol/L, Lactate 6.5 mmol/Lo

ICUAE®RERB (2) @ 1 T2 A LI
(SIMV, F0, 04), k83> 10ug/kg/% - / VT KL
F ¥ 01 ug/kg/mFibe sl AaNRAL1g/H - Y
a7 YEES o/ H¥G & Blts, ICU A% 5 Rk
XYy R MFYURAEHY: (PMX-DHP) %#17-72
HER 2SI ME 1 120 mmHg B EA L7220k 4
BRI OIME F T, 16 K # (ICU ASE 21 KEfY
#%) 1)l PMX-DHP % # 7 L 72. PMX-DHP # 7T 4
DY E X 60~80 mmHg THERAkGE L T/,
#)\ PMX-DHP #7725 9 Kif# (ICU A% 30 R #%)
12, 2MH® PMX-DHP 3 X UNR¢fe A9 I 08 8 % B
(CHDF : UT-1100S 7 4 V%) %47 720 WUREIHIME X
120 mmHg 12 LA L, AERERLEROBMEDTHEL 720
HIK % 7872, PMX-DHP i 16 Bt (ICU A% 46 K
Mit%) 1Z#% T, CHDF (3B 5 Ht% (ICU A% 7 H
H) 12T L7z ICU AZE 11 HHIZHE, 12 HHIZ—

I E PMX D PMX @
(mmHg) > ——>
CHDF
150 >
(l: A
%13 7\
v l ) \/J
50
| | NA 0.1 pg/mL/%} | —
DOA 10 1g/mL/%
0
0 6 12 18 24 30 36 42 48 54 IC?@%&

2 ICU AE#%EB

NA: V7 RLFY Yy, DOA: RXI Y, PMX: Y FMFT ¥
Wik, CHDF : continuous hemodiafiltration
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MERANILBE L 720 ICU AZBERZICHRN L2 1ph > F

F¥T v (ES#H:, IE% 5 pg/mL BLT) 1% 1,689 pg/mL
T, MW & IREEHED S Proteus vulgaris (775 LBV
W) sz,

FHEPIUCEBUDESE (X3): ICU AREZD DKM
PEBRARIILBFT7 ) —¥ - EHEEE TR L - &
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Consideration on difference between limulus amebocyte lysate
and recombinant Factor C reagents

Masakazu Tsuchiya

Charles River, Microbial Solutions

Abstract

Limulus amebocyte lysate (LAL) is widely used for detection of endotoxin, one of the most potent pyrogen. Recent stud-

ies revealed the mechanism of activation of Factor C and Factor B, endotoxin binding proteins in LAL cascade. It is well

known that Factor C is the first factor to bind endotoxin aggregates. The second coagulation factor, Factor B is important to

achieve specificity of LAL to endotoxin because activated Factor C on endotoxin aggregates are essential for its activation.
The endotoxin—specific signal is amplified after the Factor B activation in LAL. On the other hand, recombinant Factor C
reagents rely on only the specificity of Factor C to endotoxin, and amplifies the trypsin-like activity of activated Factor C

that may not be specific to endotoxin. This mechanism seems not to be as specific to endotoxin as LAL. More evaluation and

improvement are necessary for recombinant reagents for endotoxin measurement as a safety test.

Endotoxin and Innate Immunity 23 : 43~46, 2020

Key words : endotoxin, Limulus amebocyte lysate, recombinant Factor C, Bacterial Endotoxins Test
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Gram-negative bacterial lipopolysaccharide and antimicrobial LL-37 enhance ICAM-1
expression and NF-xB activation in senescent endothelial cells

Kaori Suzuki, Isao Nagaoka
Department of Host Defense and Biochemical Research, Juntendo University Graduate School of Medicine

Abstract
Cellular senescence is associated with the induction of a proinflammatory phenotype. Previous studies revealed that senes-
cent endothelial cells are localized at the sites of atherosclerotic lesions, suggesting the involvement of endothelial cell senes-
cence in atherogenesis. Importantly, bacterial infection has been speculated to contribute to the pathogenesis of atherosclero-
sis ; however the effect of bacterial components or host-derived antimicrobial substances on senescent endothelial cells has
not fully understood. Here, we investigated the effects of Gram-negative bacterial lipopolysaccharide (LPS) and antimicro-
bial peptide LL-37, which is deposited at the atherosclerotic loci, on senescent endothelial cells using serially passaged
human umbilical vein endothelial cells (HUVECs). The results indicated that senescent endothelial cells basally exhibited
proinflammatory phenotype, as evidenced by increased expression of intercellular adhesion molecule-1 (ICAM-1) and acti-
vation of NF-«xB (phosphorylation of p65), compared with non-senescent cells. Of note, senescent endothelial cells more
potently responded to the stimulation of LPS or LL-37, as evidenced by further enhanced ICAM-1 expression and NF-«B
activation, compared with non-senescent cells. Moreover, expression levels of the receptors for LPS (TLR4) and LL-37 (puri-
nergic receptor P2X7) were upregulated in senescent endothelial cells, suggesting that both LPS and LL-37 enhance the
ICAM-1 expression and NF-xB activation in senescent endothelial cells possibly via the upregulated TLR4 and P2X7.
Together these observations indicate that senescent endothelial cells may contribute to the pathogenesis of atherosclerosis
via the basal proinflammatory phenotype and the enhanced inflammatory responses against atherogenic factors including
bacterial LPS and host-derived antimicrobial LL-37.
Endotoxin and Innate Immunity 23 : 47~53, 2020

Key words : LL-37, cellular senescence, senescence-associated secretory phenotype (SASP), NF-«B
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L LEdS, fiaEbrEn X ) g iR {Lo
IR 00 B D, IR REIERIC BT o
ERT L OBRICOVTIEHICEH I TW RV,

2. MEARMRORAEETHFESL M
fa&1t

bhvbhid 3, b MEWEHFIRNEZME (human
umbilical vein endothelial cells : HUVECs) #% &5
# LTl oS %2 fa72® Lonzath X DEEAL
7= HUVECs % IfiL 5 PN R R 55 2855 b EGM-2 % T
VFx—74 v ¥a (EE100 mm) THFEL, 37
VI MIETAHIIC 3~4 HEE), MV T Y/EDTA
AL TR 2 RIBE, WL CHER L 720 9 80 H I #kAR
Redeth, WE 2% % 7R 9 population doubling level
(PDL) 2830 %3 & 2 EHIZITHIMa A 2 ), R
WAL - REMEL TR —1Ch -7z (I 1A). F 72, M
bz dH i3 5 ko> LCTEILBEEE: p-
75 7 kv ¥ —E (senescence—associated beta-galacto-
sidase : SA-f-gal) 7 v A B—HKWITHNSN, ZD
AR CIIBEL72AErE Rtz s, KIBIIRT
X912, bbb oF# L 72 PDL32 OMF LMk %
DL 7\ PDLA OMIRBIZ IR Tl  Fla et Sz,
S 512, M E LR 7 v 2 B OB WS L
720 p21 (Wafl/Cipl) &% 4 7 ) Y kAfEEF F— ¥ Dl
EBY ORI ETHY, AMIEL & LT E S
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2 RFEEOZ{EMBEICE T B NF-«kB OiEMH1E
AL B X OJEEALHIILIZ 351 5 total p65 (A), V) ¥ R{L p65 (B), A20
C) OFFAEY Ay v 7ay METHHT L, b3 2 HxET
R L7z0 p65 OFEHIE L ) VAL p65 (pho-p65/GAPDH) 1XIEHILEIC
HRTEAM TS o720 —77, NF-«B ¥ 7 F VOWHIKFTH B A20
DFBUTEAIL T T LTz, (¥p<005, **p<001)

2WMENDHLH, v ALY 7 ay hOKE, PDL32 O
JaCid p21 OFEHDTTHEL T2 (K1C), TSk
K75, PDL32 DM IZZLMIBOR#EET 5 2 L8
bwrolze L7zhi> T, AWF%ETIE PDL32 UL k% %1k
HfE (senescent cells), & LT PDL 4 AN % &AL
HHZ (non-senescent cells) & L TLAF DFEERIZH 72,

AL TIZEEER T, A4 M Ay, TurT—¥
% EDRELEDEML (RIERDEE TH 5 SASP D
i) CADRIEDOHHRIC DD D T EARER TS,
Intercellular adhesion molecule-1 (ICAM-1) (%P
B AT 2 AN T CH Y, BRTLE Z072E
FEFRBIEDHFITB VT, HERO M4 N HIld~ D
HERMICEERBEZ L TWD, 22T, Eftilgic
BT % ICAM-1 OB 2 TR 7-4EH, PDL32 O
i Tid PDL4 ICHARTHHTTHEL TH Y, SASP OFH
MR sz (K10).

3. Z2tMEBEARMBEICEH (B NF-kB D&
1k

WIS, AL ML BT 5 NF-«B O iE ALK
RE#% 720 NF-kB 7FOH T p65 (RelA) 1, ICAM-
1 ORI GDIRE CKIEIRGICEG T 5, 512,
P65 (ZZALMINIZ 351F B SASP DIEH 1 %% FHE I 2 b
LT ENHEENSY, 22T, pbb DIEBIE L Z0iE N
1t () k) %&bl & e b cltik L7z, 2
DFER, BB B VT p65 DFHABML TH D
(K 2A), V YL p65 b3 L Tz (M 2B), F7z,
NF-«B O IEEALRE T & kRN 7 o8 T v 202

FoTHfisN b, A20 13 NF-«B ¥ 7 F V08 20k
PALZ 2 B IHIER £ CTHh 5%, BIRIEWZ L 12, &
AEHIRBIZ BT A20 OFBUR T osA b7z (K20), &
NSRS, BALMENEMILOE T 7% SASP ©
FHEIZIX, p6d DEBITHEL Z D) YLD TTHE, &5
12 A20 DFEBUKTIC & %5 NF-«B OEHALR 2 0b 5 &
ES AT (i

1. LPS (S 5 Z{LmE M MmO R
R

R R GeDSE IR L O W Db B L T 5 WED D
%o T T, BALL 7214 R AT B o9 LR F-©
&5 LPS #EH &, ZALNE & 2 bific BT 50
BRI L 720 LPS 2 1/EH &8 T 24 WefE #4212 ICAM-
10%EBERI-EZ S, Bithilg L IEELED &5 5
IZBWTH ICAM-1 OFBFEDHER S N7z, THEN
Z X2, LPSIZ & % ICAM-1 O3Bz 13 2 LMl Ic 35
WTXDEmLTWw/z (K 3A)s LPSIZ& % ICAM-1 ®
HHUINF-(kBREICE > THBEEN LY, 22 Tpb5D
Wi bz 2 e & eI Tl L7 & 25, LPS
IEEALHIAE & FEZALMIAIZ B\ VT p6d DY) v B b % #FE
L72A, FEOREIZZLHMEICBWT XL DiRd -7
(H3B)s IO DFERDS, BALME N HIZIZ BT
LPSIZ & % ICAM-1 ORBIFEN IR L TV 205, Th
I21& NF-«B p65 OiEAL 2 hb b &% 2 Sz,
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A 15 5 3k %
©
cx
'5§1D- x
23
37
235
O
7]
(1
Cont 10 100
LPS (ng/mL)
[ Non-senescent
E3 Senescent
B
3 £
5 Tyl
5|
-E a,
S 3
it
53 T
©
2461
g5
0 :
100
LPS (ng/mL)
] Non-senescent
EA Senescent
3 LPS RO E{LMEICH (T35 ICAM-1 DFER

FEH KU NF-kB OEMAE

il B X OFEE Ll % LPS(E. coli O111 :
B4, 10 or 100 ng/mL) THlI# L, ICAM-1 D%
H (A, 24 W) & p65 DY VAL (pho-65/
total p65, B, 1 Wflf%) # V=A% 7 uvy Mk
TN L 720 FERITELRIE S X IR LiliLo
FNEMTBWT, RIS 2 TR
L7z. LPS (100 ng/mL) (ZEfbMEE X O'FH
AL IZ% LT ICAM-1 3B X p65 DY) ~ Ak
HFHBLDS, FOMPEREMMBICBNTLD
Ao 7. (Fp<0.05, **p<001, ***p<0.001)

5. LL-37 (X9 2 Z{EMEA R MO RIE
HRE

LL-37 ix & bafFrEk, HER, BiF BRzMile e & AhveE
FTHHRENRTF FTHY, BRIAPIC I > TIh s OM
fErsiihsns, €L T, BERHENT LI, LL-37 28
BRI ERBET 52 L7, X512, BRMELET
V=< ZTld CRAMP (& b+ LL-37 &~ 7 ZM[FMER) %
RIFEEDHZ LI DIREOEENRDON L Z V%
5, LL-37 PEIRALOMER T L LTHEH I NS, £
2T, BALME N M LL-37 250 S8, 2 thii
EIEALMIBIZ BT B8 S M2 iR L 72, LL-37 131
AL CAEH LT ICAM-1 O3Bl 2 FHE 4 5 Z LS
Mo TWBHY, LL-37 2S¢ 5 &, Ebax
FZAAMIBD EH 5I2BWT S ICAM-1 D5 B HE
END T EDMERS Nz, BIREWT &2, LL-37 12 &
% ICAM-1 OFHFH BT ZAMIITB W THEL T
72 (B4A). WIZ, LL-37 #I D > 7 F Vg 2 iR %
7212, LL-37 %% NF-«B #&i#% % {511t 5 % 2, p65 »
BiRAT 2 30 & L Tl getail TR~ 2ok
B, LL-37 12X D p6b DEBATHFHFEI N2 1D,
LL-37 A3 NF-«B Z{EHALT % 2 L A% Ao 72 (K 4B).
Z 2T p65 DAL= BN & FEZALML TIuE L
720 LL-37 13 LA & FEBALMIIC BT p65 D) ~
B L% s L 724, OB IStV T XY
o7z (X4C), ISR, S, LL-37 131t
BRI BT NF-«B p65 % X DifibL, Zh
I2& D% TICAM-1 OFHABHR I NS Z L AURIE
Iz,

6. ZIEMEARMBRICE TS LPSH LV
LL-37 2R 0DHERE1E

LPS B X O LL-37 I2 & % &IEMIRE (ICAM-1 O58H
I, NF-«B p65 O EAL) (& B LM B\ Cigam L
TV (X3, 4o COANZALZHENITT B720,
LPSBL U LL-37 OZHEKROFEHE 70 —4% 14 b X b
) —ETHR, ZOME, LPS OB TH 5 TLRY
EIEBALHII I LR TR BT I T 5 2
Edbhoiz (K5A). —F, LPSO®ZHIKRTH S
CD14 OZBUIZBILMIL T T LTz (K5B),

LL-37 D2k L LT L O2055 G S hTw
B, MAENEMIBIZBWTIEHR L I VRS F FFHE
T& % formyl peptide receptor 2 (FPR2) & 7)) V%%
KTdH B P2X7 DS LL-37 ZHR L L THIGE SN TV 5,
AL L LR CI NS DR E TR L2 5,
FPR2 o %3LiZ 2 bl & I biifg TSRO bk
Mo 7zh (K5C), P2X7 X B LMIABICmERT 5 S
Ebh otz (K5D),
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A “:I g
5
5T °
a D
8% 6 ok ok
) B
BN ok Cont LL-37 (10 pg/mL)
g= 4
50 |_|
2 2
@ ﬁ P65
L0m Al [
Cont 2 5 10
LL-37 (ug/mL)
] Non-senescent Nuclei
E3 Sen t
escen (DAPI)
C
2
Merged

Relative expression of
pho-p65/total p6s

10
LL-37 (ug/mL)

[ Non-senescent
3 Senescent

4 LL-37 fEeEOZ/EMaIc B (73 ICAM-1 ORBFES LU NF-«B OiEMH(L
AL S & IR Z LL-37 (2, 5 or 10 ug/mL) THIE L, ICAM-1 D58l (A,
24 Wifil#2) & p65 D) U E{l (pho-65/total p65, C, 4 Wfk) # v =X ¥ 7y bk
TN L 720 # T B S X IR LMD ZNEicB W T, RITLEEC 9 5 4
SHE TR L7zo LL-37 3t B & 092 LM icx L C ICAM-1 3Bl E p6s DY

FRAL % 3535 L7225, 2 ORIl

IBWT X DA o7 (LL-37 5 and 10 ug/mL).

B) JEEILMINEZ LL-37 (10 ug/mL, 4 KER) CHIBLL, p65 O RFEZE GEmlfa etk ¢l
2172 LL-37 13 p65 DHEERAT 2 FHE L7z JKFNL p65 7RIS 2L %2 R4, (Fp<

005, **p<001, ***p<0.001)

BbhVIC

MBI BIRBAE O BEER & ST 57%, £
DFFMIZIZE A EH SIS TV RV, bitbilid,
7 NEVEME OB Td % LPS & fd Bl A 5 2
SN DLHRMERTF F LL-37 O EAL A N B2
T BRREME L2 A, LPS L LL-37T B EE 5
ZALMAE N B IZEH L CHAEMRIS S 2 3R S €5 2
ExRML7, 2LTC 2ofpe LT, ZLmENKk
MM IZ BT NF-,B 25 p65 @) Y RAL %4 L T
WIS TEB Y, LPS R LL-37 ORFIIHF LTS 5
WL S NG 2 D EZ bz, BALMIRICEBIT 51
W (RHEEEO) KEMEEOREIE, bhvbhs

R L 72 LPS B X OF LL-37 ORI 3§ 5 SAEMEIS 24
DYERNEH 5 H NF-«B ¥ 7 F VEEEOENALZ - L
TWwb vy b, BILHBIC BT 2 KAEEIRE O 1Y
BRA T = AL % BT B 9 2 THRIBREV,

ZALMAE NS BT, LPS 254K Téh 5 TLR4
& LL-37 2546 TH 5 P2XT OREBIATTEL T2 &
25, LPS & LL-37 I2x3 % SRIEMEIR S OHRIC, 21
5% %K (TLR4, P2X7) OB Db B I LS
Z2ONTe BRFALEETF V<Y A% V72T
1, TLR4WH 5 WIZ P2X7TP 2 KL EHZ LICK D H)
WREEALDIFRELFE D ME SN TVWDL I ENL, ThHD
SZHED TH T < & 7 F VAR DSBIIRTEAL 0 95 RE T R
WCEETHLEEZ 5N D, FB, TLRAY R P2X713
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LPS receptors
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LL-37 receptors
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X 5 ZLHEICHT S LPS HLU LL-37 SREOFRETIL
ZALHE B X OJERALMIIEIC B 5 TLR4 (A), CD14 (B), FPR2 (C), P2X7 (D) ®%
HAE 70— 4 b AN =B TR L 720 BRI 3 2 M T L7z, LPS
ZHARTH B TLRA ORI B CTITES 2 —75, CD14 OFEBUXIRES L7z LL-37 %
BIRTH 5 P2X7 DFBUIEALHINB TILHET 5 —F, FPR2 OFBIIEL L h o7z (Fp

<0.05, NS not significant)

BIREALEE H L VIFEFVI T ADT T — 7 FA Ol
BENEAIICBWTHRBBL TS Z el Eh T
Who L7zA- T, BIRFBLOREILBICB T, MW
Hsk o LPS 15 EH KD LL-37 282 2 TLR4 R
P2X7 &4 L CRALIMAE N ML 2 HI3 L, NF-«B > 7
FURBEN L CREZHEISLWHEELSEZ O
o EHIZ, TOZ LMD, MBI RAENEISE % 3
BT LANZZLDOEDE LT, BLMIEICBIT A%
SEBS S T2 2 RO BBIFENE 2 5N b, B
IRMALOIRRETEIR I B B Mifa b, MWEG:, 2512
BiEIEHRSTFO2DbYIZOoVTIEVE ZHHOE
ThY, 5HOMESHIREINS,

AFtd, Int ] Mol Med 44 : 1187-1196, 2019 (Suzuki,
et al) 2 THEG S WFZEIc kDK RBRLTH 51,

E

ARG L SCER R AT e B S S B & GRIERR 5
JP16K08789) B X UNFAL Kk f B 78 Je M5 T o X FR i3
(%S S1411007) DHIREZIT TiTbh 2,
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Determination of fatty acid-localization in lipid A molecules by
periodate oxidation and mass spectrometry

Kazuyoshi Kawahara, Sakura Onoue
Department of Biosciences, College of Science and Engineering, Kanto Gakuin University

Abstract

The immunological activity of LPS is closely related with the localization of fatty acids and the acyloxyacyl structures
formed by them in lipid A molecules. MALDI-TOF mass spectrometry (MS) is commonly used to determine the fatty acid
localization by detecting oxonium ions derived from non-reducing end glucosamine by the split of glucosamine disaccharide
of lipid A. However, alternative method is required because the sensitivity in MS is reduced when the purity of lipid A
preparation is not enough. To solve this problem, we developed the method of periodate oxidation. The glucosamine disac-
charide of lipid A was split by sodium periodate after reduction with NaBH, and hemiacetal ring of reducing end glucos-
amine was opened. Through this oxidation, non-reducing end glucosamine with fatty acids bound to it remained, and could
be detected by MALDI-TOF MS. This method was applied to the wild-type lipid A, and the modified lipid A of Escherichia
coli strains KGU0485 and KGU0496 constructed in the previous study by the introduction of Klebsiella acyltransferase gene.

The results indicated that the method was useful for the determination of fatty acid-localization in lipid A molecules.

Endotoxin and Innate Immunity 23 : 54~58, 2020

Key words : V¥ F A, Ui, BEEo0, B3 7Bt KBS

EC®HIC

IV R MFT Y (LPS) OFHEHLTHELIERF A D
b, & QIR OME, B X O A E S,
LPS OSSR TEICEETH 5 2 L 13, 1980 SEA D KK
FEOTNV—FIZE D) EF A DOILFEAERBZETH S
2% 572V ZHUE, LPS 55 F P CHRIGIE AT § 5 Bl
KFEIRDIFE DR L £ T & —Tdh 5 TLRA & DI
B BECLBEEENLDOTHE, LI2H->T, JE
F A 5T HNORRIIEORAME 2 ET 5 2 &1, LPS
DOELZ FNT 572DICBOTEHETHLEEZOLND,

IR LV E SN KREH Y € F A OBk
T, BICEKM VY I B L OIERTERM L a
FIvoCir (7378 BXOCIHM OKmEEk) (#
NEN C20, C3HL, C2 4, C3I & EH) BT I F
WAEBIVPZATVHEGLAE3-EFEF Y I AF Y

B (3-OH-Cy) &, S5IZIERITEKMZ Va3 v
AR IZHE S L 72 3-OH-CrygD/KBEFEIZ T 2 T VK& L T2
2B oI e Fux gk $4obbov) Vi
(Cizo) EXVAF VIR (Cup) HEHRESNL, DiILb
2o X9 RBHEO SRS (Tyaxrs 7y
W) #T 5 KGR O CpzBBERET, DV
13 CryolZ BB R B T OREERREZERL, ZhbHo
BRRIMOBREEDOIE L F o x iRk s T
ZEATLIET, ANLWGEELZDOYE N A 2N
THIEERRATEY, 20k RFEICIBVTI,
BoONLERYEFABOIEL Fa s VRIBEBROKS
i % IEMEICRET D 2 ENBELE ENE, bbb
IO BT, JERAVLRTE R FEITMA
T, W3 REEMALZ R L 745 & 00 O fT 51 % B
FLIzDT, ZOHELFEMEITOWTHRERLE L L
TS %o

g =395 BISC bR B L An R B T op A R %
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1 FBERTKEERE TV aY I VIRHBRESHORE T EBEE

1. fekE: FFEERXRW TN AT I VEHEKF
XV LAF DN

LPS oY ¥R AZHFHBTL-0IE, VEFAD
FEEH (ZFVvay I ) L a 7B OMA % K
MGG TR RS 2 L ED D Do T OWBELT, T
X%@@ﬁwnﬁ:V®C1u AT ) YBO—

THERES 50 DIV IR EEY % B3 5 729
L W, 01 M HCIL 100C, 30 min &\ 9 &2 Hw»
T, Lito) VB2 IZITREIEES B Yy
ERAZREL, 5HITHNTVD, 2B, TOEMHT
I IR 27V a3 0 CA N (CA A7) ISHEAET
%Y VRIS HEEE L 22

ClfioV) YBEOFEIIhbET, VEFNAGT
% Matrix Assisted Laser Desorption/Ionization Time
of Flight Mass Spectrometry (MALDI-TOF MS) TH
WM T AHE, ZVvayt Iy foMokaaiin, B
A4 R E— FCTIHEETRmMO 7V I b4
U2z bo4 Y (FFV =2 aA4FY) 75‘1‘5&5‘4'
T& %o ZDAF Y I3IEEITKIM 7N a4 3 2 ITHE
L72BIiEBEZ T RXTEHEATWAZD, TOHTENPD
HWELTVWLIENBROEEINTE LI LR b, 2
DEIBRIGMOIENZRLITRLZ, B, JEe FoF
T HRNEERAS, C2' 4, C3 MLil#EE L7z 3-OH-Cyue® &5

SIZHELTOVDD, 1I22o0WT, VT L YEETD
KRB X D g TE 5 2 & 1d, WEFERB L7z &

BYTHBY,

2. BIAVRBBRE  EXKFHIILAY I
CORREBFS N BEYDIKEH

HRO X, FFV2w AL Fr2BRTEIEIC
XoT, e FuFVRIBOY ¥ Fo TN TOREN
BEAEWANRD ZEWTELD, A OMEE R KM D
WX DBRIEEDMET L, +% V=7 A4+ 25
MINTERWEALH D, Z2T, bbby v
L) ¥ F A O@ic kKl 7 v ay 3 o Cl & kFEL

AHEF M) ATEICLTHERL, 7 Vva—nicd
52LT, VAt I vIREORAEREIDRTTS
WREEERLZY, S50, X0MEEECHEe Faxy
WRIilE D JRAE % = % J5 i % Mt L7z

Hl:?bti5’(ﬂﬁ@%ﬁ AQUECISP Y e

VI — VX CANL & COMLITHS A L 7B 5 KR L8
ELTEY, TOX9 BT 2 KEBEEBORFH A

WY RMRIC K B Z 2T TUIM SN s 2 EA0 <
SHLNT WD, D &) AL DU T aJE R =
WG Z D) & L CERPRETH 555, AT
(& Z OEALIEZ AN L CTEITRGE M 7V a4 3 > ok
rkAT RMWICHAEAMYENFAZLORERE
KGUO107 ¥k LPS 25 i) € F A ZFHH L,

Clfiz&m L CRBRLM% @3 v E&Rt (0025 M
NalO,, 4C, 5 HM) 2170720 BALMUSOR, HikiC
o T, LELAT VT FiZEITLL, ROoNTEDT
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MALDI-TOF MS T&H#1 (B4 4 ¥ M€ — K THHT)
L7 2h, M2ITRLETAARYZ MO SNz,
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Functional analysis of mycobacterial protein PE_PGRS
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Abstract

Tuberculosis (TB) remains an important infectious disease, causing ten million new cases and 1.4 million deaths a year in

worldwide. Elucidating pathogenicity of Mycobacterium tuberculosis, the causative agent of TB, will contribute to develop-

ment of new drugs, vaccines and treatments. Proline-glutamic acid (PE) /proline-proline-glutamic acid (PPE) family accounts

for approximately 10% of the coding region of M. tuberculosis genome and its functions are largely unknown. PE proteins

having polymorphic GC-rich repetitive sequences (PGRS)in carboxyl-terminal are members of PE_PGRS family. PE_PGRS62
and PE_PGRS30 are members of PE_PGRS family and homologues of MAG24, the virulence factor of M. marinum. We are in
the process of analyzing the functions of PE_PGRS62 and PE_PGRS30, and have results suggesting that PE_PGRS62 regu-

lates autophagy, whereas PE_PGRS30 induces cell death.

Key words : %W, PE_PGRS, *— 77 Y —, flllast
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Characteristics and future prospects of sepsis biomarkers using limulus clotting enzymes
Hiroshi Tamura', Johannes Reich?, Isao Nagaoka®

DLPS Consulting Office
Y Microcoat Biotechnologie GmbH
3)Department of Host Defense and Biochemical Research, Juntendo University School of Medicine

Abstract

It is widely recognized that an early detection of life-threatening sepsis or septic shock using biomarkers is of great
importance for successful treatment of diseases. Bacterial endotoxins in human blood are one of the target analytes to iden-
tify sepsis patients. It has been half a century since endotoxin determination techniques with Limulus Amebocyte Lysate
(LAL)were applied to human plasma using the gel-clot method. Thereafter, chromogenic and turbidimetric techniques with
high specificity to endotoxin or f-D-glucan were successfully developed, and these technologies enable detection of trace
amounts of the analytes in blood. With reference to FDA-approved f-D-glucan detection, it became a global standard to aim
for early diagnosis of invasive fungal diseases. A number of questions and problems with endotoxin detection, however, still
remain unsolved from the standpoint of clinical significance.

In this review, firstly we focus on development history, recent advances and limitations of LAL techniques coupled with
extraction methodologies from blood, and secondly, we suggest a new approach to the solution of the above for biomarker-
guided therapy and clinical investigations.

Endotoxin and Innate Immunity 23 : 64~72, 2020
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1 ELTHiA DA T~ —h—=HBIRENTE o EYYE
- FEIRIC B 554+~ —H — 2R TR T & 5 2Rk
JRGRENL, FEEE Y DS AR A - Bl L CRE WIEHAHER SN TWE, 2bid, BEROREEE S
THHRETHY, WEMEWICLY, F722RYHRHE W, RIEWY A DA v, BN A B G
ROER Y, 15 OB IRER IR BB X O 4K EICEDSVTVDEY, WINL M TBINICHES TE 5
BEIC L o> CHTFHNRL L, WIKBMTIZ, £HEMEL BEFHEOBE VD DI R, ZO L B 2 JHE L
TR A % o 2 (RIS I L, RN E ) 2 iE & DOMEMW 0 EYIEZ W & WA A, T4 - R OFN
B3 278, TEGE (R K 3 2 JWRE O 95 RE 2 il 5 % 9 A1) CEDEETH DL, ARICBVWTIE, 72
ZTHWDTEETH L, T, WERICHEEN 2 8n T BB XOEROHEEES T 5 lipopolysaccharide
FEIR & B 9 2 M W, MR O A PR, (LPS: =y Fh*vv) BLXY (1-3)-p-D-7 V7~
rHERE R SN HRRE BE O EREICHE LoD, FEA (BT NH ) gL 3 5 8EB WL gk o
D HRHFNEZ BB T ORBERE i E - T LRI T+ —H AL, dbETHHOEL Y
Wb, —F, BIHEOIREI A7) —= v 7 RHib) k72w,
T, EAEER TR T, %S ONSIHIRRI A E O FREE [BGFESIRIC BT B34 F~—H — 12T 5 3 D)

A BA LPS a v V5 4 ¥ ZHBEH T 160-0023 B aUAlHie X fu#i1E 4-7-13-104
TEL : 03-6383-3919 FAX : 03-6383-3928 E-mail : htamura®@Ipsct.com
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(1-3) -B-D-Y)LH> (BG)

( Boc-Val-Pro-Arg-MCA )

ELBCET

$| rFCassay TEMHEIGEF

Boc-Val-Pro-Arg-OH+MCA
(EEEE)

BEEIF+

BETFERR
HEEIEFOBIERR

\ SUEITRAR

;ﬁilﬁi

:IT=F:I. V> (FILiE. LEEE)

(Boc Leu-Gly-Arg- pNAT

Boc-Leu-Gly-Arg-OH+pNA
(Lbeaik ; RESHEH)

*EEFERIRERTF GEF) HFIARHE
*ok BERFHRRZ GETF (SRR

¥ Ac-Tle-Glu-Ala-Arg-pNA, Boc-Thr-Gly-Arg-pNAGFIF a4k

1 AT MHZRERFERAVEICNIED O HELT (1-3)-p-D-JIvH > DRIEFEE

1. 2B 98 BOGE ERE (systemic inflammatory
response syndrome : SIRS) 12317 5 e & Jpi&yy
o> 511 85 )

2. Y EREE - EAWER O R RL - FE
(proven diagnosis)

3. HERSORA%E - BMAEDMEIZK (T K b
X2 >/B-JIvA >, probable or possible diag-
nosis)

4. RIEILD M) H— -
ERCE IR

5. BEABENA -
A4 IV

6. T - BEDHRE -
dictive marker)

7. R EIELY A2 O (F ) A - )
2 fEHT)

8 BERRRBRICEIZVI_HINIRKERLAL D

AF 4L —F— TRy
JREDE=F1) 7 - 5D

FIEH oFilll (prognostic/pre-

% (surrogate marker)
* AT EEET L ERE - T V=94 VTR,

1. h7 VA ZBBERFERAVAEIN M
B EVB-TIVH U BIEZEDES
IYF MRV (7 2BHRENER) X, 7728
P OAMTBESME &2 K 3 5 T 5 ) REHE (LPS)
ThY, FESEH, FOCHME, RES R EAKRNICE
WTEEREWENZ /R T, 1964 4, Levin & Bang 12
X0, A7 A =omEkMtiE (Limulus amebocyte
lysate : LAL) # W72y FFE¥ Uyl (Jan

A5 A b 1 LAL test) IR Sh7zY, 20, 1983 4
ARSI X 0 RIS 7z LAL OFE 72 BSOS HERE (14 1)
I, TR MFY L) RMEIITIETEL S iz
% (clotting enzyme : CE) ®7 I ¥ —¥HEME%F)
M3 5 mEER G LALRIE (Mo 59—, EfLiE
T) DRSNS, —F, LALI, Bk AE - ¥
J A EORR, —HOBEE, SR O MEE 2 R K
TLEES -7V H VI BMETRINT 5 2 &Y
Eﬁ%ﬁ‘ktﬂ) WHOLAL REEILTFLIZ Y F M+

RN TE RV LA LY, 22T, bh
bni LAL AT B B-7 v h v RZHRT (G
T) OBEREFTFEAELERA, 1986 412, CHT, B
N, BEFEEEERBRIAE (proCE) OFRERRIC X % H&
XY F bRy UARRAILEE LAL SR (my FAR
V—, BAbFETE), X513 GHTE proCE 25k 5
B-7 NI R G-test (FIVARY —, HEfL2ET
%) RWFIEBRFTHEELLY, —FH, U FhFY
e BTN VICHRN R e LAL REE (Y AV A
ES-] FANTa—/pr VA FANTa—, BL74
VAP A EoBITHEHICEASH, b
T AARTHEAEL, ZofPidzB82 7240 F
T, W BRI X AR - ERERSR e S
T SEEB, RES - MR LY - ARSI O
ILHERB X OIS HIZE, T4 ORIRIGH 7 & NIREE R
WREDOH 7223 W - BTNV T XL, (77 v F
Ty GT AN, HILFETH) ZET7u— N ViilEsE
Bl BEB I 5> TWnBY,
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R 1 MHPIYFMED O EIUEENSFT—H—DBAIEE

3CHK

3 ol 3 3 =
Tk hR % e ik RE sy

LAL Activation of pro-clotting enzyme in Gel-clot Plasma Levin J” 1970
Limulus amebocyte lysate

GC/MS f-Hydroxymyristic acid content of Gas chromatograph- Serum Maitra SK® 1978
lipid A Mass spectrometer (Rabbit)

Anti-endotoxin antibody Anti-bacteroides lipopolysaccharide IgG Inhibition ELISA Serum Allan EY 1995

LBP (LPS Binding Endotoxin-LBP-sCD14 complexes ELISA Serum Opal SM™ 1999

Protein)

EAA (Endotoxin Human neutrophil-Complement Chemiluminescent Whole blood ~ Marshall JC'V 2002

Activity Assay) opsonized LPS-IgM complexes emission

MAT (Monocyte In vitro activation of human monocytoid ELISA NA* Hoffmann S 2005

Activation Test) cells in response to pyrogens

NF-«B activation Toll-like receptor 4/MD-2/CD14 NF xB-dependent lucif- Plasma (Rat) Nishida M® 2007

erase reporter assay

*NA : not applicable

2. LAL test DEgEKICH

2-1. M FMX2 DREEDES ERE
WIMAE & 13 FE AT (AR WAl 4 DT % B3 5 fEfR
HThh, ZOBHRIHL TUIBEBOFEZICTEIDRED
AR e SNTE 7z, BUEMMIE S &G 3 % il 1)
A5 T AR BOG IR R 3 5 A dw I fa b & T 9 likde B
E| LERINTEY, =V FMF 2L, BIE, &
27 7 2B RKIEDREIRIZHE G LTw3
CEPHLPIZENT WS, TV K MY Ol
DR ZIIET 2121, EYMBE VWY F MY
YWER in vitro TWET S HEITMZ, T FMFRY
YT ERERTA30-f-e FRF Y IYRAF UER Y
ERREOMNICE DV EEERT 5%, 5\ id LPS-bind-
ing protein (LBP) ®¥iL > F ¥ VHufkz EBE 4
FEUET L0 EDOHEPMON TS, £1IZIh
FCRBEEINMP Y F MR Y Ve E T TR
T B X FBEWE RO in vitro FH (mono-
cyte activation test : MAT) 1> F FF 3 v Pt
AT BB T 528, EIHEM - BERESROMEE
I3 Lr# Lz hikewr b, RbofLflEko
AT, MIDEREE, MEAsEE, W3, BENL Eosl
R2H LAL test Sl bBENTWAE Z LidT@mE 727,
ERSERAI T > B b ¥ UREBREE LT TIIEmEE R
W E N Tw5e LarL, BRRIERIZ O W TIZEH
MPEZT OT, WEEoFBEEISmL, Ly FhFy
VOFHERRR IV T T VAL EOHER T NI AL L
BEshTwaW, ZhFTFDA I (510k, Endotoxin
Activity Assay Device) Z B¢ L7z > K hF v
WEFT EAAZTTH Y, AFBTIEEICR)IF TV
BaMEEL LY FMF Y VIlED T4 (polymyxin
B-immobilized fiber column-direct hemoperfusion :

PMX-DHP) ®#n#dEZ &, HREOBFIZHWS
NTwb, LA L, LAL test & EAA I JHH 234 <
Rp 2720, MEHEOWEME HAMICHHKTLZ LIZTE
e F 72, BUMSE DB T 59, BIIRMEALTERE,
JEGfE, AFZ RV v Z7 ¥y Fa—2a0 k) @Mk s
OHEDIMINTE D, B ER S FOHE % 5 E
PRI HEEDNS,

LAL test # RIS % A idd < 2 o6 s,
1960 4t X 0, Levin % Fine, Cooperstock 512 & ¥ Ifil
H N OME S BIRWERICET 2 W6 255
IHE Nz ARG L 2% 5 2 wHEE, LAL
OEZRI 2P ET LS8 FSELTHRTEZHH1 LD
ANELTHZETHY, GHEGEEE, BRI, FHHUnEE:
7 & Off 2 ORPLEE R 5 NSlEDE (Ve g EE)
DTSN bAEIC B W T, 1985 4E12 LAL
test (LR D) L@IERE (PCA) RIS X 2
LY P2y ORKENEIL TS TREER S
N, ZHOIIHERMEOTE S CHELET %9 2
THOTEROKELRLDOTH D EIHL TV L3P,
ZD%, T FMFY VRN LAL test & V725K
HHEEBIOCEECL DDA RT 14 v 7 EDPARIFTH
EEN, KYHECRELRMAES AT A (Wb FA
FWHERG) NEREEZEITF . BUETIE, HERFL
GIHTEE D AR ASFI ] iR (AR ARIE O M) TH 2 %5,
BRI EEEAMEC, RBGER LR —X 5 Th b 7Ta A
PP UOEIPHEHE S NG, R2IIINFTTHES
Nz ey Fhdy Y fllEks Lo ORT e
77 AR OIE O RIS - IR ICEIKT 5 121,
BRI REPEII D v, FDOF%, Shimizu 512 &
DLAL ZNRX—ALTHHEEEL Y F M2 ek
(endotoxin scattering photometry : ESP i) 23R X
N, fEkFTHRBTELVLNVOUEDREE 2257
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S, KK, RBGEESN D720, KB 25— Mg
LKA L TN LY, F 72, BETFHIRZ LAL R
FIZOWTIE, Ding STk E, EH S D 2000 HEHEH
PO R ERTEZD, JEYV I EF Y P CHTO
ARERCDL Y TNV EMERETRTOY I EF Vb
SENT (CWT, BRT, proCE) OMEHEERD 2 fi
FABTE - S M Tw 22 v d LAL test DX
B (AR ELTOMBEDITICH LD, BRI
MLTESHROBEPRIND L IATH S,

2-2. MBI FIDBAEDERICERINEZE
ELER

LAL #Hwa Ty F &y vEmikid, LAL &R
DIEMALRE R IREE L L2 > B & ¥ U4 F O EYIEE
WD HEWIELZETH Y, il L7zL 91, lipid A
AR T AR EBERikra<x b T 7 4 —
(HPLC) T2 B IR 9 % B i
CAXAREICIX S B BB Do WHDRIEIZLAL test
DT PEERICENTBY, MPICHFIET 5 pgt—
F—OMEO T Y B by VI IZ B E
ETERDITHTE R, —F, BBy FEF2 ¥
UL TN & MeaiE S A B3, ICRICEEZ 5.2
LERNEL 2 GFAT DO TEEZIL) LEXD S 1EH
BN UITO 3FIZHIT o5,

1. 79794 FTHAHIY FMF YO0 HEENZ
b3 25, b LIIBHE 2, Sk HEL 5
2556 (A)

2. LAL O 5% (1) ¥ 705 7 — YRR » 6
Blt) v7usr7—8) CHEERT 2546 B)

3. B L7z7ay s b(FAbB L L - ANEE
a7¥z)ryrvEzarya) YT
oS bay =) v EZEHED 4-2
FNI=) ) DREWR Y 7 F VIR
T o5%G (C)

U 2OV ARSI, & b oL E R G R R & .
L7z —HOBRSTH D, FUGIRE, pH, A4 v
BEIMZ, WA IR NCHETE Y o2 Y
SRR vy —, &RAL Y, ¥ NI EER
R ERLIELIZY 2V AR % ED 5 VIdEET %
(B)o F/z, #MIEDYE, /) ViFEADOLH %
PN L) HEREDK T AL L 2E05HY (C), &
D&Y By rF v 7 EEYOREEERIZOWT b HH
WCHGES 2 DAY E E Lo FUSTHRT % Bk F 72130R
LT BB, WLIEAZDOH (A) THY, P
FRREEWENZ Y F MY oWk EEbsE, )
2OV A B DG B % RITTHAE D 5 IR
BEGIEWERT Y P F Y Y O E LS
H, V) AV AKISOEHALIC B L KT 54 GERrE
7 VSO, IR T F N, MBS TF R L),

acyloxyacyl hydrolase (AOAH) 12 % lipid A 7V
BOMKDRR ERDITHNBUD 72 6tk (5
BFIEL) ZRELEZ Y R NEFY U5FIdmEv LAL
W LREZ A L, FEETEA 2 S CakiE L/ F M
VT LAL PR LRES b b 720, LIZLIEE
BN E &5, %2 THIITEED X 9 2 Sk
MEETHEREGOWBEBILDLT Y FNFY Y 5T0
e v R bR VAT v X0 H L O AT &l
CEVYAF U (B %k, LAL test 7 — ¥ [
IEETRE SR v,
EHIT, WERRICKITTREL LT, R D80EE
BICBIT DU T D3I DOERMEHITHN, Wb kke
PF BRI R 0 35,
1o GRHRI S PRArl (AT - i/ PRAFIRE - IR )
2. WORBRG: (GrEE/IEsrEE, B/ FEINER, AR/ -
TNHY)

3. EERE - WEDE (/i U R RFY
VIRE /IR, T FRA Y N AA T4
7 A, RIR/BALTFHAIEZ)

ZoMs, FHAEEE WERE, FHERENLS
FTLYRMFRY HGS REHECBEEORE L % 5
P, FRREKNO R TIE, 3OMERE (LAL OFREM: ;
BTN H AT B U E) 7S NTEDE (RBREC
HEUBEY RHER) PEKNTUXUIRBEED AL 57
DEBEPLETH 5,

3. BufMAEE T K b F 3 > ME (endotoxemia)

LAL test I, ¥#&3:2Mb A ik & LT, B2
Ji£ R FRE FE O 1\ JITLAE O T W] 55 I <2 %)) SR 1) 72 SR8 ik o
BPUZV.TH I EWFESN TS, 1970 FE A% X
D, ERES Z OIS, MEOZ Y R NF ¥ v oEREH
N7 FIVTNENTvAUr—2a vyOffHEHbe
LAL test Btk (=¥ F b ¥ VIMJE, endotoxemia) D
RN ERICH T2 EmAHMAERLNTE 72,
Yoshida 513, FEEZ2IMEHEEEZFRICHIESE = > F
MY VIMEDOMHBEE L OF#H L OFEEIc O oW v
F MY VRN LAL 2 H 0 THRE L7z, 208
B BHIED 70% 5L bR VMFETHY, =2 F
Y VIMED 40% (LB TH 5 2 EATHBIL, W
HLIEWTay 7 BRI TE (>40%) 2”10
720, —J5, WAL T ¥ F Y VIME RS 5 R
WIED X 7 751 T AH, Hurley 512 & 1 2015 F 12
HENT2, 2009 DRI L ¥ 2 — 126 < BiRIIC B &
RIS RCTH 205, 77 ABREBEEEHIDHOT R
b UIE (W B OA—FF) PHETHL, %
SELRERBBITONE05, M L7 LAL RSz~
FFEFEYVERBICE-ZAVD VICHEIBT AT ENE
TeBFENEEZEZOBND, KLY 2—TId LAL RIEDRK
JELWMED: (P L/ AR KERLTWwE D
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% 3 M (1-3)-B-D-JIvH > BIFEEDEEKEE R4

BTV

iR A i R R IYTF VA - SCHR
ERF Y b
Obayashi, et al.(Lancet, 1995) 90%  100% %k R AR HA Fungitec G-test 31
9 sites
Ostrosky, et al.(CID, 2005) 70%  87% %R ORI Fungitell 32
6 sites
Lu, et al.(Intern Med, 2011) 76%  85% 13 Fungitell (9/13) 6
WAKO (2/13)
Karageorgopoulos, et al.(CID, 2011) 77%  85% il 23 Fungitell (10/23) 6
i SCE Fungitec G-test (7/23)
A 5 fRAT WAKO (5/23)
(meta—analysis) * GKT-5M (China) (1/23)
Onishi, et al.(J Clin Microbiol, 2012) 80%  82% 36  Fungitell (17/36) 6

Fungitec G-test (9/36)
WAKO (6/36)
GKT-5M (China) (3/36)

*Multicenter cohort study, Multicenter case—control study, Prospective cohort study, Prospective case-control study, Retro-

spective cohort study, Retrospective case-control study, etc.

D, POGBHFFVER MR AL BB LTI ERICANRT
WRWE L RSBV TIE, LAL test THRIBE R
5L N MY VIMEDFEE, = F MY s
DUFRPEAHHIE E N TV AR WIREREHE 5O, Sk
LIEEPLETH D, 512, BRIMLTOBMEOL Y
FhFT 23, 70 —oREE FEK - M/MUIess L
TZIRECRAELTEBY, HIToO LAL test TiE, MK
B, BWRBESARLTBY, BRNEZESE2 K IGE
BEV, SHRITT Y R MY o@IRWaE#H (REtk
R, E—X) 1y RSy rvafiasein T
W72 2o ids, LAL SR3ECl%E 9 % analyte trapping
2D, BMEOZY F MRy 2B L CHlET 5%
B & W 508 L ORI rLE N5,

—J, SE4E, TUMEOZYF MY ORI #
s, BIRAEAL, 2 BUMEIRE 2 &HE 4 A5 E R & 5
EMET LV A7 EREEZEZ SN, BMRAE (chronic
low grade inflammation) & OHEANEH S5 & 912
olze TNEMM L, metabolic endotoxemia (ME)
EVI)BESARE SN T E 220, B, ETva—
NG 4% (nonalcoholic steatohepatitis : NASH), &
PEJHE & ME & 0 BT BIRE 2 B R 2
L, Ramendra 5%, B D/ 7HFEONIE (leaky
gut syndrome : LGS) 25, N7 TV TV Iy A7 —
va VIGERT ZEMEKIESCS R GIRBOT E &R S
E# 2z, F0) A7 LAL test # V728727
TH—F, N4 =% — ORI 7 ME & i T
WaY, ZoXHIE, YR MY, YIS E
Bl E T &S SN A MIMEZT TR <, Y
ZRED R VEMESE CEIGEENE, 2A) 2BV Th
WERBEZ R L TCnELEEZLN, LALZRN—-2A L

L2L ) EREIr OEBEOLY F MY VHIET S v
b7 4 — A OFRESE L i e RER S S NS,

4. HbHAETHESI NP B-TIVhH 2 EE
= EERME

INFTHRRZLHIE, LALZHWAZ Y FFFRT >
WL 1980 4E LARE R & 7t s 2 3R T 7248, ERIRISHIC
1, BAFEA B PR AR - 22 S D ERBY TR S5 s
Z—=A &L TWA LITEVEEC, & JIZERIZBY
T HEOHMZHRERRFICHWONEZ EiETh
THb, T LT, MU LAL BFERTFEZFHT 5
M p-2 v il g, RIS DAY E TR
SNTRIEMEE W ORIV B W EE T, % sk 2[R B AR A
72 D AEDS Obayashi 512 & V) Lancet 3512 E N 3
L, WHERLCHCRDOEREDOEFEHAEDLI L Lo
7230, 1995 4RI I AIRIC B 2 Bl 2sBaa S, ok
[E <% F 2 —+t v VI Associates of Cape Cod # 125t
BE SN, ALRICBT 5 L% 3k ) BRI 28 O B
Wz d L2, 2004 4£12 FDA BB 204 L7zo F D1k,
KD ETESHH A FI4 VI REha bz, 3
EEERE (7)) =igEd) ORMBN & iH# A
WEDERAIE R S IZENSD 7T — N VERIICK &
CHBLTWwAR®, %31, 77 vF¥Fv 27 GFA b
(HA) & Fungitell CKRE) OERRIYKEE & FFERE, <
HICiE, IS 0Bk E F v CHEl S 2R O
A ZIERT (33R) DK TH DD, JKEE 76% % YRR
85.3% & BT B WHIE 2 /R L TWAY, $72, BT
# (NPV) OBESOREOKRERIFHTH Y, FNEY %
PSR G- %212 5 2 &L CHEEHROWHIDSWRETE 5,
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NETs LPS/LBP/anti LPS 73354 b
il &9 BB

A1 -
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HAMMEMTE Loz L BERD—DOTHY, A
Wil 35 & OBLGEYE > 3 v 27 OREIRNE 72 & OIS HBY
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DO LWL TORSIEN, HHROREILDZD DN
AF =D —RWEPRDON L, 728 21, Kl S O



Limulus amebocyte lysate (LAL) &ERE K12 FIH 5 % BIE O W5~ — 5 — O 45 & 2 71

TN =TI L BPRARTF FOSHEICET % 550
M5 (pyroptosis, neutrophil extracellular traps
(NETs), ectosome)® %47/ AEWMENA X4 7 +
T4 v 7 A% LI AN (artificial intelligence :
Al ZRUE LA I RA T4 T2 F XLy I T7RT
Tu—F L EERPHFINLEIATH D,

X

1)

2)

3)

6)

8)

10)

11)

12)

13)

[y

Levin J, Bang FB : The role of endotoxin in the extra-
celluar coagulation of Limulus blood. Bull Johns Hop-
kins Hosp 115 : 265-274, 1964

Harada T, Morita T, Iwanaga S, et al. : A new chromo-
genic substrate method for assay of bacterial endotox-
ins using Limulus hemocyte lysate. Prog Clin Biol Res
29 : 209-220, 1979

PRI, FA AR, HFPEERD Ml s B F Y
YED IO O L IR ET L GEIERRE) L2
DRI, WA B 31 : 285-288, 1983

Morita T, Tanaka S, Nakamura T, et al. : A new(1—3)-
f-D-glucan-mediated coagulation pathway found in
Limulus amebocytes. FEBS Lett 129 : 318-321, 1981
Obayashi, T, Tamura H, Tanaka S, et al. : A new chro-
mogenic endotoxin-specific assay using recombined
limulus coagulation enzymes and its clinical applica-
tions. Clin Chim Acta 149 : 55-65, 1985

HAFELE @ (1-3)-B-D-2 V7 v DA &G
Y. BTNV OFEBENIE LIS - R OB IR OREF R
= s, Y—x 2 — R, 2018, ppll3-128

Levin ], Poore TE, Zauber NP, et al. : Detection of endo-
toxin in the blood of patients with sepsis due to gram-—
negative bacteria. N Engl ] Med 283 : 1313-1316, 1970
Maitra SK, Schotz MC, Yoshikawa TT, et al. : Determi-
nation of lipid A and endotoxin in serum by mass spec-
troscopy. Proc Natl Acad Sci U S A 75 : 3993-3997,
1978

Allan E, Poxton IR, Barclay GR : Anti-bacteroides lipo-
polysaccharide IgG levels in healthy adults and sepsis
patients. FEMS Immunol Med Microbiol 11 : 5-12, 1995
Opal SM, Scannon PJ, Vincent JL, et al. : Relationship
between plasma levels of lipopolysaccharide (LPS) and
LPS-binding protein in patients with severe sepsis and
septic shock. ] Infect Dis 180 : 1584-1589, 1999
Marshall JC, Walker PM, Foster DM, et al. : Measure-
ment of endotoxin activity in critically ill patients using
whole blood neutrophil dependent chemiluminescence.
Crit Care 6 : 342-348, 2002

Hoffmann S, Peterbauer A, Schindler S, et al. : Interna-
tional validation of novel pyrogen tests based on human
monocytoid cells. J] Immunol Methods 298 : 161-173,
2005

PHIEA, MEAVE, HAEm, b0 TLR4 i 5B

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

faizk iz v 8 b CAYTEENEORA (Lipo-
polysaccharide Biological Activity Assay (LBA)). T~
BT U010 0 126-132, 2007

Munford RS : Endotoxemia-Menace, Marker, or Mis-
take? ] Leukoc Biol 100 : 687-698, 2016

Novitsky TJ : Limulus amebocyte lysate (LAL) detec-
tion of endotoxin in human blood. ] Endotoxin Res 1 :
253-263, 1994

Tamura H, Obayashi T, Takagi K, et al. : Perchloric
acid treatment of human blood for quantitative endo-
toxin assay using synthetic chromogenic substrate for
horseshoe crab clotting enzyme. Thromb Res 27 : 51—
57, 1982

Obayashi T : Addition of perchloric acid to blood sam-
ples for colorimetric limulus test using chromogenic
substrate : comparison with conventional procedures
and clinical applications. J Lab Clin Med 104 : 321-330,
1984

Inada K, Endo S, Takahashi K, et al. : Establishment of
a new perchloric acid treatment method to allow deter-
mination of the total endotoxin content in human
plasma by the limulus test and clinical application.
Microbiol Immunol 35 : 303-314, 1991

Kambayashi J, Yokota M, Sakon M, et al. : A novel
endotoxin-specific assay by turbidimetry with limulus
amoebocyte lysate containing beta-glucan. ] Biochem
Biophys Methods 22 : 93-100, 1991

Shimizu T, Obata T, Sonoda H, et al. : Diagnostic poten-
tial of endotoxin scattering photometry for sepsis and
septic shock. Shock 40 : 504-511, 2013

Ding JL, Ho B : A new era in pyrogen testing. Trends
Biotechnol 19 : 277-281, 2001

Mizumura H, Ogura N, Aketagawa J, et al. : Genetic
engineering approach to develop next-generation
reagents for endotoxin quantification. Innate Immun
23 1 136-146, 2017

TR, NEFHR, WEEL, Mz FEFR T ol
O CHMEREWEDEFR HAE 14 1421-
1426, 1990

Tamura H, Reich J, Nagaoka I : Bacterial endotoxin
assays relevant to host defense peptides. Juntendo Med
J 62 : 132-140, 2016

HAGAR - A A RIER, & ICHREIRICBIT 5>
K ¥ v3Bk. Pharm Stage 19 : 32-39, 2020

Reich ], Tamura H, Nagaoka I, et al. : Investigation of
the kinetics and mechanism of low endotoxin recovery
in a matrix for biopharmaceutical drug products. Bio-
logicals 53 : 1-9, 2018

Yoshida M, Obayashi T, Tamura H, et al. : Diagnostic
and prognostic significance of plasma endotoxin deter-
mination in febrile patients with haematological malig-



72

28)

29)

30)

LY FMFY Y- HRGIERTE 23

nancies. Eur J Cancer 30 : 145-147, 1994

Hurley JC, Nowak P, Ohrmalm L, et al. : Endotoxemia
as a diagnostic tool for patients with suspected bactere-
mia caused by gram-negative organisms : a meta—anal-
ysis of 4 decades of studies. J Clin Microbiol 53 : 1183~
1191, 2015

Boutagy NE, McMillan RP, Frisard M, et al. : Metabolic
endotoxemia with obesity : is it real and is it relevant?
Biochimie 124 : 11-20, 2016

Ramendra R, Isnard S, Mehraj V, et al. : Circulating
LPS and (1—3)-p-D-Glucan : a folie & deux contribut-
ing to HIV-associated immune activation. Front Immu-
nol 10 : 465, 2019 (doi : 10.3389/fimmu.2019.00465)

31)

32)

33)

Obayashi T, Yoshida M, Mori T, et al. : Plasma (1—3)-
beta-D-glucan measurement in diagnosis of invasive
deep mycosis and fungal febrile episodes. Lancet 345 :
17-20, 1995

Ostrosky-Zeiher, L, Alexander BD, Kett DH, et al. :
Multicenter clinical evaluation of the (1—3) beta-D-glu-
can assay as an aid to diagnosis of fungal infections in
humans. Clin Infect Dis 41 : 654-659, 2005

Kumagai Y, Murakami T, Kuwahara-Arai, et al. © Anti-
microbial peptide LL-37 ameliorates a murine sepsis
model via the induction of microvesicle release from
neutrophils. Innate Immun 1753425920936754, 2020



T2 R MRY T - BIRGIENTYE 23 1 73~76, 2020

A1) I F TV BEEHEY T 4% vz
IV FMNFY UREELEOME

NIV

WL - X574 AV A

Progress of endotoxin adsorption therapy with polymyxin B fixed fiber column
Hisataka Shoji
Toray Medical Co., Ltd.

Abstract

Evidence for endotoxin removal therapy with polymyxin B immobilized column (PMX) has been accumulated these more
than two decades. However, the evidence level is still weak. RCT is currently on going in US. The targeted patient’s popula-
tion with high, but some definitive range of blood endotoxin level and organ dysfunction score who is likely to benefit from
PMX therapy could be clarified through this trial.

Recently, PMX has been used for the different kind of patients’ population such as acute exacerbation of idiopathic pulmo-
nary fibrosis (AE-IPF) and septic shock due to viral infection such as HINI. Improvement of hemodynamics and oxygen-
ation have been reported in these patients’ population as same as the case of endotoxemic septic shock. Under the current
SARS-CoV-2 pandemic, it is reported PMX was applied for COVID-19 patient. The reduction of inflammatory state of the
patient and the improvement of chest radiographic findings were observed.

Interestingly, the effective action of PMX therapy looks happening in a similar fashion for these different kinds of patient’s
population. The comprehensive mechanism of action to explain this clinical effectiveness is urgently needed to be studied.

PMX has a multi-faceted action such as endotoxin removal, removal of pro- and anti-inflammatory mediators, improve-
ment of coagulation abnormality, removal of proapoptotic factor and immunomodulatory effect due to monocyte and neutro-

phil removal. It is required to study how these actions could lead to the improvement of each organ dysfunction.

Endotoxin and Innate Immunity 23 : 73~76, 2020

Key words : Septic shock, Endotoxin removal, polymyxin B fixed column, EUPHRATES, COVID-19
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& %, EUPHRATES #BRIZDWTIX, post hoc f#HTIC
Lo TPMX B CAEMTROARICKEZE LY 77
V— TR E N7z, BUE, FRROEMZ R E L
TIGRIS ERACKE THAITH TH %,

WIMFEYE Y 3 v 7~ PMX EHIZBWTILE EAZ
PR TEERBIRE oS, BELBRRMIR L LTl sh
T&7 MY FIEFY VBREOHPELLT, 0k
9 T RIS BB S EHE S IVEHFE D MFEICE S DA,
Z O IEHETIZZ Vv,

AVRE IR D 72 2T & AL IR I 214 9 Wi AE 1
Yav ik, TVFMNFYVIEDES 25 Sbh,
PMX ORWVEH L SNTEREMESDH LD, — T
F b VIMAED R G-2303 L IREIC 22 5 TR 2 Wi
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PMX GEHIC & 2 6 BB IE Wik R AL HE D UGE A3l &
NTE7, S5IT1E, HINL & &7 4V ARG H KON
MAEZH LT PMX 25EH &, ARG Shiz
JER D B WAL TIE, COVID-19 JERIZB VT i
SN, ARESHE ST 5,

ARFETlE, PMX ##E0O EBM #0722 B RIEZE D
R EBIRICOWT LY 2 — L, F2&iLD AE-IPF ®
7 ANV RAEGHEND PMX OERRMEH b & TBlig s
TEZBIRMA, 22 h6%E 2 oNA1ERERF OHEE,
RN 727 70 —F 2OV TERET 5,

1. PMX BEDIET > ZDEE

1-1. EUPHRATES 5855 TIGRIS &~

EUPHRATES i3k, # ) & CTHElti S 7z PMX
O EEMIEIC X B IS LB IRRBRTH 5, HIE
WALE L WIREYE Y 3 v 7, Bz 1L L olfgkE
EDFIE, BAF 213 F 05V 2H ), EAA (Endotoxin
Activity Assay) i#EICE AT Y R F T 2 LARVH06 LU
FTHBIERENRE LT, PMX BRI, fEROERER
I A T PMX 28 2 [HidT S, b IR, BEEETRIR
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Dysfunction Score) 710 PL ETH % 5258 X iz,
RER 252 T L7249 5ERICB VT, 16 28 HR TOIET
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EAT 5 T REPEAURIZ S L7z,
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1-2. 7ANRC T4 XRAF7I v FJIC&33
K— MR

Nakamura 5 (&, EPN 42 ® ICU i1 L CTER S 1
72 JSEPTIC DIC Study ®7—%t v b %\, 3195 %
OHEFEMUMAE B & OCMUMAENES 5 v 7RIS, Kb %
Wi729 1,723 Bl (PMX Htif7 1,201 B, JEHETT 522 #1) %
BIRL 7o EBICTRRY YT RATAT Y F VTS
X0, BOBO 262 % R LT L7V, BEPEE
X, PMX AT HE CTH I D o 72 (PMX Jiti 17 #
328%, FEMIATHE 412%, p=0.042), F72ICU i % &
HELZWwWHEIL, PMX TR CARICELL-TH
D (PMX Haf7#E 18 H, Hifr# L#¥ 14 H, p=0045),
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LRI E NIz,
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BRI T PMX EHICHFITH 5 720 S HIHEIERE
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60%LL D) 2 7 BE, 30~60% DAY 2 Z BET,
TN 27 ik, Th2h 084 (95% CI, 0.77~
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1.839) L7220, HARIRIIRE S N b o7,
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XThH, THOGXERHRMA L, Tzu-Chang 5 & Rk
PMX {HE#IC & B ROEMIN R Z RO T b,
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~DiER

MHALY RFFI U ULRLVERTERLT LD, T
DYE IR L TWE2ENITO W TRBERAEC
FEM X 7z H 134 72 v Rachoin 1%, EUPHRATES
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HEORERZHE LY Py PR3 Y EAA LRI
DRFERIED S day 3 (PMX 7/ 5 4 2 K HWifT14 24 H
Wif2) TOEREFICBIT A TEOFIAHE, B XV day
SETIERTAHEEAA LARNVIZHT B, £
EAA L RIVOZEALDFZEIZ DO WTHGET L7z,
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PMX %, xtHE#EZ b3 EAA L)L O TR hyufl
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LRV L b BB L, 08t 065 &5
a2 &5, day 3D EAA LANLAT065 LU T %
FERL7-BEL 065 # B2 TRt THE L7, 065 1L
TAERTE MO 28 HRE TR, 25% (23/91), —
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RIF -1, 2015 VA, BhE<x—H & LTORH
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AT T— 7 RfEEEE < — B OB STERET H
A7 70 —FNRASNTEHD, FOWFEIIHET,
FRIFIZE > T,

BEIMAE 2 3B B os & LT, fMsoits
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DT AR b= AR TF OBRFAS, A2 HE D Sk
BEEDOUFEICEG-T 5 &3 2 ERRATZE S B S5k 7S
WMESN T35,

F 72, PMX (B O S M BE RE O A i 7E H A3 s
SNT &7z MUMAETIE, JEM PG & BLIE R
JOBAFEAELTWD L SN, FKIEERMED CDI16 Btk i
KOBEENPMX /1 7 A B#HRIIKT §5 2 & RRER
IS AIREE 2 B4 5 HLA-DR BaPE o HLER D E 475 PMX
HERBIIKT L, RIEANISEIREDLE T S Z & AURIE
ENTW5b, PMX 519 A2 X 5 5ERHBERRLIFHERD
LAERLEOMBELE DHEE SN S,

AE-IPF ~® PMX (GO AH R 12DWT, Abe
S, EMH LR MER OB A BRI X B85 2 L L Tw
5o WEAERMEH % O PMX 4 F AW 1KI12 HLA-DR,
CD14, CD62L, CDI114 % SEEICHBL L 724 b BRAS K
KB SN TwizZ L, 2512 MMP-9 (Matrix metal-
loproteinase) DIILH L X)L AHY PMX i ICH BT
THIEREERBEL,

IV NP YOWEREORRE L TOMENZR X
TAL—=F LXRVOIT, F72, HHHMOAT 4 —%
OB W AERS:, 7R = ZAEERT-OBRZE, F
AL S M7z ERRLUF P ER D BR 1T X 2 R iR i SRR %
IE SR ORI 72 &, PMX IGHIZZ I 2 EH 2 583 L
TV LEEEINL, TNHOMEN, LX) I
AEDOYFHRITHE IO W TIT Dh, TO#EFEZH S 21I
THLENRSLEMDNS,

BEhYIC
PMX O &R O#E RV $Z < ORRRIFFE A%

s, WEAEOREIET L —EDIE T Y A,
EWMEINTELEEZOND, L2LEDDL, EaTH
DYEEIZOWTIE,  HEoe IEER T O 2 EICE -
TBELT, TEFY ALV, BfE, KETHEAT
ORI L 22w, PMX 1, Itz F b F
¥ OWERFEN—RA L LT, SHNRER %5
52 ENHMEENTVD, BBRAEOWEIIELRHE
o2 LTITL 2825, TEHRFEOMIHICS %2055 b
DLEZ NS,
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Sepsis marker “PRESEPSIN” —biochemistry and clinical diagnosis—
Kamon Shirakawa
LSI Medience Corporation

Abstract

Presepsin (P-SEP), an approximately 70-amino-acid fragment of CD14 : a lipopolysaccharide (LPS) receptor that trans-
mits signals through CD14-MD-2/TLR4 to cells, was first discovered as a sepsis marker in 2002 when high concentrations of
a protein with soluble CD14-like immunoreactivity were detected in the blood of sepsis patients. We used an immunoassay
to measure the serum concentrations of the new peptide, which was initially named soluble CD14-subtype (sCD14-ST) and
later renamed presepsin.

Rabbit sepsis models revealed that presepsin is induced by the cecal ligation and punctual (CLP) sepsis model but not by
the LPS injection model. In vitro experiments using human monocytes and neutrophils suggested that presepsin is produced
when bacteria are phagocytosed by immune cells. The first clinical study was initiated by Professor Shigeatsu Endo (Iwate
Medical University, Japan) : it demonstrated that sepsis patients have higher presepsin levels compared with Systemic
Inflammatory Response Syndrome (SIRS) patients, indicating that presepsin could be useful for sepsis diagnosis. This inter-
esting marker is not only helpful for the diagnosis of sepsis but is also indicative of disease severity, as measured by the
Sequential Organ Failure Assessment (SOFA) score.

More research remains necessary, as understanding of the fundamental aspects of presepsin is still limited. Presepsin is
elevated in high mortality elective cardiac surgery and in severe COVID-19 patients, but the mechanism by which presep-
sin production is increased during severe COVID-19 disease is unknown. In this article, presepsin biochemistry is described,
then the application of presepsin in clinical diagnosis is discussed.

Endotoxin and Innate Immunity 23 : 77~82, 2020

Key words : Presepsin, Sepsis, Severity, CD14, Diagnostic marker
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W ERT D EDEESICE )RS, BRIIE I3
aufmrmméné Ll olze ZDBOGKM
WZBWT, BIEREIC B L, RIEOREEZZITITL
<, $%A0)Jkﬁ ERBLLR T W EPHL IR 52,
R CIE, RO T A0 8 O RS0 T SR e HE O
COVID-19 ‘%\%"C b LATLZENHMESN, Bkt
AL R EINE L) IChoTwb, LLARDS,
NOEBTOTLET Y VO ERPED LS R i8p 123k
DNTWEDOPIZOWTIIH SN TIE R v,

KEgTiE, L7y 0¥ RIELDICHAL,
ZOBBEDT =5 &¥E 2, TV TV ORBKSHE
ANDIGHIZDOWTELRT 5,

. L7 OHER

CD14 1%, HARGIE L A L HERRL U hER, 271
77— Y OB FICHFIET 205 87 TH Y, M
ROBEICHEET LI Y F MR VIR EESRDE ) R
RK)HvHF4F (LPS) DLt T¥%—Thb, LPSIE
CD14 %4 L CHlIaIE o> TLR4/MD-2 I2k4 L, Hifa
WAL A, /2, MHNICIE sCD14 A ug/mL D
JETAAAE L, MU 12 CD14 2 #3572 20 W A P9 S R
DOEHEALIC OG- L Twb, 20X HI2 CD14 T o
B m BT AW —ETH Y, AAREICB IS E
BT CThb, 22T, CDI4 B L CHImE TH
BWMIC AT Y= — 2R LHEE, S TEORE
WIS CD14 (sCD14-ST) % Mufihe B3 o i 2 58 i
L72o sCD14-ST 1% ® 1%, pre-sepsis—protein [HIILE
DEICEZ 55 V37| OEWR%E A% T PRESEPSIN
(Fve7rvr) iz

2R SR 7E 23

2. TLETICDOBE

T 7L CDI4A D NERXRTF KTH 0D 7
I OBPO LB TERII3kDAaDREY VI TH D
T Ty UIZLPS oA ER-T, $791CD14
PUATH 5 3C10 ° MEMIS HUATIZF S vz &
5, CDI4 LIZRL WOy VX7 ETHH, B
R S T 258 LR 2 R & LT COS-1 Al
THEINIZ1~64 T I VBOBRINEZAT LR RTF
FTHhs (H1, 2)

K1 FLe72 073/ BE5IEXR

CRIFPEZIN TR WY, G E LT
FHEINTWS1~647 3/ BBEY 27~ L7,

X

72/ B 707 2 /B8 35677 % /
DFE 13 kDa 56 kDa
EXE#RR HER, FERIER BTR, $FhEk. ATHE
BRI mmmR, mEmy  aee YA RRAY,
Aa
LPSHESHE wL HY)
Hicpiaits =t cac b=
w7LE 7Y o HiE ®e b —acac
BEANFEE 50~150 pg/mL 2~5 pg/mL
0 64~~F0 356 a.a.

o1 [ et SR

Presepsin

[SsCD14-5T)

2 FL&7¥rEsCDl4 DS
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CLP(cecal ligation and puncture : & &K H) i1 3 Cuatrl e
iwsd) Ime B {m=ll}

ﬂﬁq§$t7gﬂw ﬂ"%ﬂll
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B HMELIFOFERKICERINFIC
’. 3 cons =w} CD14bL YA h, ERIRACEER

HIEEhB3EIZFTLE 7Y A CD14
SVEESH, MIcHEIND

r

X3 JYXORMEETINETLETI L DEE
(Mgt : Naitoh K, Shirakawa K, Hirose J, et al. : SEPSIS 2010 : Poster : P-19 X b /E[X)

3. LT CDEE

TV Ty AR EIER RN ERT 200 % W
SMPCT 5720, 7Y FIWRIMAEE 7V & v TRE L
720 9, LPS # 8 5- L7z FMMEE 7V (LPS €
TI) B L O R % 2 3 E K240 Cecal Ligation
and Puncture (CLP) EF NV 2 fiE ORI € 7V %
VESLL 720 BBRIEWCZ &2, LPSEFLTIE LT Y
Vi EHET, CLPEFVTOAT LY T ¥ DREEN
WRENT, T2, T T34 vy —afxy
(IL)-6 £ R EFH L7ze S50, PhiEkE W
YEBL L 72 in vitro DRICKGRAZRIML-EZAT Lt
TV OEEDHER S NTAS, LPS i CIldEEDFED
SN olz, £2T, ZORICAZMERETHL TV
P AL ST DEMAICHENLEE S
5, TV Ty UOEENPIRISHh, TLETT VO

413 [CD14 % FoMifu 2 2 & &9 5 K22 CD14 78
Ykrsn, FLe7d onEEshs] dbobiEEsn
72 (M3)e HFEFNRICHIEHE, Arai HIZLD,
t Lol S 5L 2 BER, iFhER, U v osERE v
77 in vitro R X BT L2 T v DA T AFgE &
N, LPS 7% E oML RI cld 7L e 7 vidpEE &
g, KBEORMTT LTy v oML HRL, &
CICHERTH  pEE S Y,

4, LT OBRIEE

TLEe Ty rOEICIE, TIEAHIEEIFIH S
5o TLE7T I3 CDI4 D N EKWHTHY, CDI4 &

ELFEULT7 I VBRI AL TSI END, CDI4®
NRWH 23T 2837 L2 7Y v 2+ 56
YA 5, Kim 51 CD14 @ C KA LPS DA 586
WThDHNKMOME LR TL2OICERETHY, £
7z, Juan 513152 7 I /B X D JH v CD14 1 LPS #&
BNV L2 WE LY, ZoZehrsTLETY
YD&) BRIE CD14 Wi R ARk o TR S % MEFE L C
WhWEEZEZ O, VAREE L ZWIEs T L b
TV ERIFRCERT L EEZ O, ORI
DEPURDIERERAR T T A, TLET Y VITHFRY
BYROIERIZKDI L, 2ok E T L7
VURRRMEE RS L. ZOMEEE WLk
T, MHICHEAET % sCD14 OFEEZTT, 7Lt 7Y
Y ORERFRIGICHET S Z EATREE 2D, 2011 4EI1C
AL 22 38 G I 32 50 2 0 A2 35 & H v 7z I ) o AR
(PATHFAST-Presepsin) ZB% L, 17 45-& 9 JHHE [
T 7L 7y v 2 ETREE L7z,

5. Tt 7Y DIEFEE & BEAELHH

Giavarina 513 18 /%55 75 & F TOREF A 200 B2
F5 7V T Y VREN55~184 pg/mL (90%CI) D
PIch2Z L2 liEL, LB LERAOh R -7Y,
—7J7, AFROWRRERIZ B CHUME B % 103 B & Sys-
temic Inflammatory Response Syndrome (SIRS) 47 5
OWE L Y HEH SN, HHREZE (942%), EHIES
#(681%) 12X DEW L-Zliah®E (86.0%) X b K
FED A v b A TEEE S, BUlLEE A v b+ 7 4E 500
pg/mL 23 & T\ 5,
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6. 7L COOREMEMPEIRE

BRI 2 420 Tl IR CHRINE 4 BERI LI, IiiE
1% 2~8C T 8 W], IMAETIX2~8C T3 HIY, —20CLL
TTLEMBETH 5. Ham S I13WIK % H B IERE AR
TIRE ) ERDET VLT Y VEDR LRSS & 2k
L72%, F7-, %% Vortex THMICIRE S S¢5 2L
TTVLE Ty VMENERT DI L0 0, WHHIEIC X
DTVLET Y EDS ERT D AR S IR & SR S
TR TI 7Y 2a—FIX kLT, LTy y
AR LBV EE2HE LAY, ChoofiiE, 7
L7y VIR ERE L7 Y2 TH A5, LK

WCAFAET % sCD14 O3B % 2T L ReE i H 5 2 &
ERLTW5,

M7 7y ORFIZOVTIE, 4 X~OHRZ
TV Ty oG5 ABEIZBVWT, e TSy
RN IAH S, Z ol o 05~1
B EEEINTWD, T2, 7L 7T v ORNT:
WA 4~ IE ] & HUE ST b w7 ¥ FHULSE T 7
a5, CLP i 2T L7y Vid EAL
PRI E AR5 2 AR E N7z, 72, Ebisawa
SIEIMEEE B O S, T 7y VIR BD
I~I8 BRI ERH L7a A vy b= k) L&
RRBWTEXLILERELL,

7. L7 OEKGH

WERBI T LT Y V2V AEEIX
L7y oft a0 L7E

, RIZRTT
m#winéo

7-1. BUMFEDZEICEL, LYUERHHICERT S
HE O, IRHEIPHEVE, TREFEGYE, KBEEILICX 5
BIMIEZR EOFEFZFRL, 7L 7Y VIZIL-6, 71
ANy b=, CRP, HMER X W EATLCTLATS L
HLY,

7-2. REOKXKZVIHHE - 815 -
BE2FI<W

EIESWE O AR IL-6, CRP % PCT 28 LA+ 5
720, B L OBNHFHRETH D, BES I, EEAE
BEZREICBISRT LI L TRIEICHEIRT, 7L
%7&Vﬁﬁmﬁﬁ?577%’iﬂﬁé EERHEL
729, %72, Takeuchi &3 EEATAN BT 5 LBEYIRRAT
TTLE 7y U~ —5 — _SEEELJ"CiﬁTf(ﬁS HH
SRR R TE 2 2 L 2R LY,

HBFMEE

7-3. BREER (BEE) 2LV EXKMT S

Yu 5 3B IE B H 0 90 HIBE RIS BT 5 44748 L 3T
THICBIFLETLE T U BIXUPCT iE% ABKH,
3,5, TBXU12HBETHKLZEZA, LTV

EAEFBHITHZ LT L, SR TIHMEREE 7213 A
L7202 LT PCT IdAA76, B Chl & Hi—mic
KFL, L7y U BBEHEORAE L RMLZ L
L2, 72, Fujii 513 ICU ARRHOZ L &7
3V UED6 H HIZ50%AE T L 22 W HE TIZFE LR D356 %
(10/18) TH - 7=2DIZx LT 50% L HET§ 5 BH TIX
HEENR 0% THo7Z L 2WiE LY,

8. BmiE (MEM) DRM~—Hh—&LTD
VA% A%

AW N A~ = =1L, B0 R# 2RO
DI, FWD Mhﬁ%ﬁszéz%#%éo7v%7
DAL, WIEZ e & F & F BEYUEICH L CTER:
BWHREZ AL Twb, IIE CIIBEROFEICLD
BN TV Ty s bi L, BUEMORADRE L &
EEZ BT A Z EAVRENTWS, $72, TVt T
T, MIEDOIFE O FHNAMEHTE 5, Klouche 5
&, I REE 2 RICIIE R ER L, miE T LT
TV, WUME & FERRGEMIR A 2 E XS5 Z &
WL TWwAY, Bamba 53, HEAEMEREEICE VT
L7 Le 7Y IdEE%E/R L, Sequential Organ Failure
Assessment (SOFA) 227 L OMBEMDSRIFTH - 72
LHEL, S0l viro REMEHL, LT UR
BRI 2T ERT S EHE LTS, Apirat-
warakul S IZHIREGE 7 AV AER (L Y7V U
BLOTFTYT) ZowWTT L7y r LRV ERKELZ:
EZA, PUEILMIE KRG (n=22) T2904 (1,334~
4474) pg/mL, 7 AV RAEG (n=66) T204 (164~
245) pg/mL TH-72%, 2o kHiT, FLE7yvid
MR &Y, BEREEGCTEA L, — BT AV ARYT
AL,

Tambo &1, PZEMEAMELE KEE BT % B
JE (Sepsis—3 12L& W EF) ORMBH L L THTL LT
T PCT O ZFHII L7z M5 1261 ADBEEZIK
MAEICRE ST 5% (11 A, 18%) LIEZLD2oD 7
V=T, L7z, BIEEZ BTS2 7L E7
vk PCT EIZZFNZEN 1,080 (696~1,550) pg/mL
(Hhyefi, IQR), 3157 (1.83~134.40) ng/mL TH Y,
#Eﬁilﬂlﬁ 387 (313~558) pg/mL, 054 (0.14~4.86) ng/

LICHEBELTAHEILEHTH 72 (p<0.001), F7-,
y% EITICBWTC, FLE Ty rDHy M+ 7l 515
pg/mL (v X =1313, p=0.044) 1ZULIE DML L
ETPHURTCTHLI WG LY,

9. EFLRAF, FEFARFELTOT L&
T

Bomberg 513, &R0 OIETEE (856 B) O F4if
B 7L+t7> >, PCT, NT-proBNP, Y 2% F > CiE
ErEL, FAiEO30H, 6 7H, 2EBORTERE
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L R A S Haspaalization [Day)
ST NE AN e D
P_SEP cutoﬁ-' 293 pg/mL 1 Moderate to severe »HY 0.069
2 Moderate to severe HY 384 0.097
AUC 0.88 (0.81~0.95) 3 mig Y 352 0.067
4 Mild HY 413 0.025
Sen 82% Spe 83% 5 Mild EY) 307 0.037
X 4 FiEk, FHFRAETLETIVRE
A DEFEREO T LTy SEICE B ) A2 FRE (30 BB ) (L Sk
XD ERD)
B : COVID-19 OEfEALE 7Lt 7 il (M - STk X o X))
WL, ZOMR FHHOTL LTS VilERY X B
HBETIE30 HEOGIEIC X 2B THE (2761, 315%) 1) Arai Y, Mizugishi K, Nonomura K, et al. : Phagocytosis
BEWI E 2L LA (I y b+ 71 293 pg/mL, by human monocytes is required for the secretion of
JREE 829%, HRELEF 83%, AUC 088)c ZDOfEH LY, F presepsin. J Infect Chemother 21 : 564-569, 2015
WHiOT LT Y VikED FAPSLIBTREEZED) 2 2 2) Kim JT, Lee CJ, Jin MS, et al. : Crystal Structure of CD14
@R D 72D OB L7 FHRTFHNET-TH o & ik L and Its Implications for Lipopolysaccharide Signaling. J
VC‘/\Z;) ( 4A)17)o ‘ZZI‘%EE] % ci COVID_19 ;%\% (5 ,&H) a: Biol Chem 280 : 11347‘11351, 2005
BOCRIED DBIFIZ T L 7Y Vi EA R L7, 3) Juan TS, Kelley MJ, Johnson DA, et al. : Soluble CD14
ZORE, TRALLA 2 HITIET LR TS Vil ?ﬁfﬁfiAmﬁ”ﬁﬁ?ZEMS“mmﬁmﬁﬁ
L. J61-L 7% Cid 20,885 pg/mL £ C L5 L7z — e L;o ??38};??38’;319;5“ ar Response to LF. ] Bio
Ji. BIEBI 3L T Lt T Y > A RIS 500 pg/ e - o
R . " 19 4) Giavarina D, Carta M : Determination of Reference
mLEMZ 5L bHo72h, ZOBRKT LY (K4B), . -
SE oL b Y S B O TR T 7 Interval for Presepsin, an Early Marker for Sepsis. Bio-
A N k s ) - RN chem Med (Zagreb) 25 : 64-68, 2015
T <RI CIE T i S:)VID—IS) % & O HE 5) Ham JY, Song KE : Impact of specimen mixing meth-
EFMETE LTORMTH L MREMEE R L T 5, ods on presepsin point-of-care test results using whole
BEHYIZ blood. Clin Chem Lab Med 54 : el51-154, 2016
6) JFAKM, /NLMEE, EikE, M =7 -5 R
Tl Ty v id, PEROMINAEY — 7 — L LT, C X DWHENE RN T LT Y IR, IR
e CIRIEVWHE R o= = N, F~v— T — Fetd & HEL (Fefah)
THb, BIIEZZH L, BEOEEEZHRL TR 7) Ebisawa K, Koya J, Nakazaki K, et al. : Usefulness of
OB DWREED D S LA LARDS, Lt presepsin for early detection of infections in patients
U EREMET AT TR T LA B, Lo with hematologic disorders. Clin Chim Acta 486 : 374~
T, EBOBEREETIE, £HANL Y — D —FHnE 380, 2018
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The Verigene tests for Gram—positive and Gram-negative organisms in blood culture are
multiplex, automated molecular diagnostic test

Rei Takenaka

Hitachi High-Tech Corporation Business Development Dept. Business Strategy Planning Div.

Analytical & Medical Solution Business Group

Abstract

Sepsis Panel of Verigene® System is an automated multi-item genetic testing system that is able to simultaneously detect

bacteria and drug resistance genes for the purpose of selecting therapeutic agents for patients with sepsis.

Verigene® System started selling in 2016 and is covered by insurance in June 2017.

Compared to the conventional method that took a long time, the Verigene® system enables 24-48 hours earlier than the

existing method to identify major bacteria and to rapidly detect drug resistance genes. This enables faster and more effec-

tive and appropriate antibacterial drug selection in the treatment for sepsis.

Key words : Verigene, MIfifE, PR3
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