¢
[

(49)

EH{

Compromised hostsiZB1F A MIMFEMES 3 v 7
— EMa R RE RIS B L7208 L Wi s —

AT 2

HSIER, TEEAE

File KEE (2022) 47 (1) : 49-59

E 5 : Compromised hosts DIUMAELE Y 3 v Z I FHEARZED, HEAROEEBRRHEEDIKGY &
B e RIEVET A S A4 VIS X DLW ENETO—~HEZZ SN B, 72T, TNF fHIL
K EOHH A b A A VIREPMULIEEY 3 v 7 IZRA SN2, FRIILETE Sh o7
— RIS EABEICE & SAE U BT 5 720, KAEKSOMH CEARRERI S SIS L
BOPEREASH R L 2o 72T RS D 5 720 SHICK L, 2707 7 — YV OEEKRGEZ BTH
B L) A vy —uf F 21812 K 2 IR H & ik 72 78, WIS AERIT R 70 28 KOG
% L L E IR A fEtErH -7z 2T, AARRMRELZ MRS, KESIEHIC
WA DL Bk EZERT2e RIEX—H—TbdH 5 CRP OIEEINZ & L7245 CRP I,
X707 7=V OEEREEHME L 720, AERICTINF 2 EOREET A M4 v hEASR,
A CRP % W 72 Z e K B e D3R 1L 50% W F o 720 — 7, Hfl= D LPS O E
BRICXZ LIPS 7V ary 74 v a =y ZI3EERWEDEE 2 85k & 32 TNF 7% &M
A A4 Y OREEDER RIS, BOEWRE &G E 100% G TE 72, LIPS 7L Iy 74
Va = v IR BIIHIR R T ) 7RG R, W) oUGER R R &b EBIED S
NTwb, SHBRIEBRTHZE LI BRBRERIPS LAy T4 va=ry 7OEA%2HIET,

FHIHE: Compromised hosts WMMEME Y 3 v 2 / 7P/
A VEE 0 SEBERE: S AaMuke I A s I G
18 / &1 CRP / IPS7VvarysF4vra=ry

o1

il

T, 19804 LIS A DA 4 v hi
HRROBRIR B CHE 2 LB L2, 2
no¥ A s a4 oREWNFELLETH % Tumor
necrosis factor (TNF) &, %4#), ZO%4H@ED
OFHENOBER T L Z 2 5Tz TNF
WZIZF U262 55D TNF- a & 53 575,
INF-f25) 74 bF T v aklil—Thb
ZEDBW SR 0727207, AR TIZTNF-
a%TINFELT, Yo7+ bbF3 v aThs
TNF- g L XHT %, D, WgerdEirico
A, TNF 1A a5 06 B2 2 2H o 513 70 175 s 5
HTEThHDH I EDPRBEITHS - TR,

BlziE, 77 7r—=Y0LX) REEMBIE,
MW7 &2 AET2BICTNFO X 9 7 itk
YA ML VEREEL, ThAE =2 UHE
HIZEX->THLZ S OIIEM L L TR Z
E0RB(T BY, T XS ICHIB AR L %
FELEY A N A A VREARITER L TWb 720,
immunomodulation % {G# & L TH 2 7284,
& B PEJE SUE B (systemic inflammatory
response syndrome; SIRS) % &UEIZ L 72 985 )X
o OPIHNE A A REZ 55 L, ¥l compromised
host % & HIZ L 72 & A HE D BTG LI 55 UG %
WHT s oYL y<ilioTLE ),
TR OB S O ITHEHET, BRICERT 2

AR P B SeE BT E
Department of Immunology and Microbiology,National
Defense Medical College, Tokorozawa, Saitama 359-8513,

Japan

A 34E 9 H29H 32 A+
AHI34E12H 6 B



(50) AT

sepsis (MCIMLAE) @ & 9 7 FHAEEYSEH] T
FREPET A DA A AN & T
YA ML VA M=2D X)) BIREIZH->TW
%— ﬁf Eﬁﬁ@@ﬁ%ﬁﬁ ok i
B3I L Twbs 2 L wn (K1),
7 NS i immunomodulation therapy & L T,
B I A g D S VEH A b A A v Dl %Y,
compromised hosts TOELRED LM% & 07,
il 2 OFFRECE L 72 G HRR 2 e L T & 72

A%, FEBE ORI @ H 9 % immunomodulation
therapy & 13, BGREREOPRICULHLZ AR
HE 2 B4 5h L&ﬁf%i@%&%?ﬁﬁm%i‘fﬂﬂ?ﬂﬁ"é k
Vo o= ARBEE Y A T A QRN
% &) BRIIEINEDOHIHAKD 5N D DTk
WirEE 2z b,

1. BMEM>3av7ESAI M AA A=A
YA M hA RO

YA MIA VT BAAE L ICER IR
T & 7219904EACRNBEIC 204 €, BuffEdk: > 2 »
WCREEINLTAL P HA VR D=2 DIRE
TIE, INFOD &) e RIEMETF A P A A 2Ol
P EAENBESREEZ L0 T IERP SIS
o T&72MY, ThaWHIC, KIEEY A b
HA T REET 52 TRUMELEY 3 v 2 OF
BOELET LOTIIRVPE W) EZDIEY
LY, MEORERBEMRTH 72T 70—
F VPR BLE A 2 5 > CTTNF o thflldifk %
PEBLL €, BiEMESY 3 v 2R 205 e L
KB RBRGR TR, LaL, Ba
2 LICTNFZ2 FHE LD MmEEEY 2 v 2~
DT BT L VRIS D - 72", TNFIE

REDBEEINT HERICE

Eﬁ iﬁb t
RIEEH A DIV EERE 4

A [ FEE L TEK

K1. ~za77—YOEERW

FlE PhEEKRE -

2022 4E 3 H

Ak, I I LD LT AR LD
4Fﬁ4/f%bm,tkzﬁm&@%ﬁﬁf
HoTHZIOEELRY A M A Vv EMET L
s, BRI Y a v ZIRER BT 2
LTd, &% R OPERRIIZENS
BMolzDTHAHH, MIFENEY 3 v 7 DEH
T, AERORELEITIEAWIIZIER T, &
JERBIC X ) SNSRI R RRBLIR B 2 ff > C
WA BT TIERWES D D

LD, BIZZOTNFHBURIE, B
VY FRrO—UiE, N—F v MEk LR
WIREDORENHKNEZZ ONLER, T4b
HHORIERBICBWT, WA REERE L
THEHENDL ) ko723, 2R b
WIMFED Y 3 v Z7IRREL ZB X 2Bz
DTHo7" b o &b, TNFHHFAKDE
DN O X L, BUEES 3 v 712
fao 7w u— ViBEICH LT, bInrk
Uh%E Z DR (INFHMPUE) 2iEL T
BGL2E2h, BINICRIV-Z LDk CTH -
tlﬁ)o

2. BumfERFOD S ERHREE &R ML IF-REROF4 :
FHEI S X2 —tEHEAORE

W 2 SIEVEY A N A A 213 R B & R
iz & 352 A%<, L IThiEETEMN
A4 (acute respiratory distress syndrome;
ARDS) DIRREIZKEA L FHEVREFELIARE L
L2, FIEWTA N A v E2HIET AN

BN L LTNW), B shs"Y, Lal
ARDS TIESIEMEY 4 A 4 v A5 EHEE, Bk

2HETHEV) LDIELA, RIEWTA b

Compromised hosts

ERRHERE 4
RIEMEH A DIVEEE 11
BAEFLE ROEPRIEE

EIEMEY A b A VA



47 % 1%

H A K o TERENEEAL U 72 b 2k H3hiiic
EBRL, ChPEET AP ERTIS 25—
E O E S B 2 & SR RESSIE O J5L R
THbHI Do TERYY, Yk B A

A VHRENEET)TH D 2 L ZERIBBR T
WCHATE L TWHEE LI, IiMEEICHT 5,
IOVEENR ATt =% =L LTIk S
A& —XIZEHL, TOMHEEROFEBENEEA
T o 7272 PRI ER DS RE 2§ 5 3N
MR E A 74 T— 7 — ORI, BVENEE
EOFRHIIIEEZE LR D - 72 LBHEL T
ZH3 W 3CIZ ARDS % A0 L 7= Wl %
DFHRIIZBIN L EGEERRITFED DN h o 72
LoHELH LY, RIEY, AF4T—F—D
HIHH D B C ESE EYE D T 2 RIS
52 EIFHL <, EERBEAMKNSHS TV 2K
55 L 72 A B W RE OIS LANEHR OB L 18D &
DEZIZE -T2,

M5 oFMaaFliigoEEM T4 b a
AVAMN—LOWEEZETHIEIEHSNT
WBY, 2D XD RRRETIE, B 2 SN
A T A4 & Y IEWEAL U 722 0F Bk DS Clisi 2R
HEEZL LTI ENBEIN, IhzelHET
B2k T 5 A ¥ — PRHER S — 8T
HENTWBEATY 2ok RiaHdnkEsr
— WIS T A E W EEZ SN, BA
72 SARS-CoV-21x 3 257 A )V A HI D B %
VRN 5,

3. EERBRBEDEABRKERORT & ZTDHEFLE:
1>4%—04%> 18 DEREEE

Compromised hosts & 1 E&GLHEPUME DG L
AR Z IR, TOROMAMNLRFERIIER
MO AEBEHBEDWISICH L EE2 2%, &
SEBERNE Tl & o R EEOREZ -
T compromised hosts DIKFEIZ H B 4K TIZ,
IFN- y 2% % it seiEsepsimes L%, &
BHENZELLETT5 2 & TRETFEIAR
b EERZLEWMEL ALY, 85
12, 20X HEERECITMEERED AL
5F, WMEGREY i rhERGLEY 4 &Y [
WZIREET B Evo sz, WHhIEARIEAEZDIR
REICHED 22 b hoTE72Y (K2)e ¥4 b
HA Y R=RAL L7RIEFDOWNIES T IO

Compromised hosts & BIAE: > = v 7 (51)

n, MREPERIZIZ ThSES, WPE%RIEIX Th2
SEICFHFEEI NS5, ZDThl, Th2miEgix
HWOWICHEHBERICH D ZEPHL PR - TE
725 (" 3)y 2078, BB L 74
FatkgeiE % BiGIb L X 9 £ Th1v- A A4 > T
F#3 % &, ThRE2BHWH SN TLE v, |
PHRIE, THhbBLIURELEDNS HITMEE SIS
faBEA T %, WY 72450 T, Th2
A A A X B HMEREORIGILIZ ThLE
B X DB RIEN OB BR S I N, 7
ZC, FAZ2BIiEThl, Th2msds % [F R
ILTEDL LI BH LT A DI A VDRV
HEBD. 4 vy —1u4F 18 (IL-18) I
19954E AT TR ENH A M A T,
WG ICIZ Th S & 2 0L 525, 7 b
=7 LIV ¥ —H L EIFEYHE 213 Th2
BB EETALT D vl — 7 il %
HLTWESY 725132 0IL-181I2%H L
720 7 AIL-18% Hlu#5- L, ZD%IZK
[l % &ge 8¢5 E Thl1Y A b AL DX H I
Th1IEGA38858 L Th2 RS & P 4 13 3] <
N7=78, BREW S L IZIL-18% Hill#k 5.9 5
& (2 ZTIE3m#Fxy), K4 Td Thlkb
DA% 5T Th2UE R Z i < PURFEE b [
BRICHIBRTEX B2 L2 RIMLZY (1M3), &
SICIL-18D# 5T, W ERBERE 25 IG PEAL
TEHZE v oTEEY, 22C, Bk
DRIEFEHIRGY L 72~ 7 A2 IL-18% 4 [al % 5-
L7:& 2 A, 2GR OMBYEREAR RS
S, HHERREAEOREL VT
L, BGROKEWIEGRREIRR &L, 2F Y
) Vi PER S T P ERE (MRSA) &G0 Pk
RYUBEELIENTERSTIR (M2),

4. HlaMREOBREMLICLZSEBEED
ekt REREEEOE Y RV

IL- 18D 5 [ ¥ 512 & % 58 )7 72 f 1 569
G LT AR Z TES ¥ 5 &3, IFN-y
BT 5 — D RIEMET A AL CoELEEY
FHELSOTY, BEAGO L) AEERET
X, TOIFN-y EADRZE LWL TWwiz7:
», IL-18D 4% G- H3 & GeIRg (2@ Y) 72 IFN - y
PEA RS & TR E R IEA s L

WES L T - EMu g RE AT R L TGP



(52) KF

EEREBME. /ME. FHRL)

SR N

2022 4E 3 H

§§ HEREBETS IL-18D4EE RS BERBLEOTFHRKE
\ R SR
s | mmneE o I o KiEEERTFER {>
il mitgE O mitRE A pmEBEFE 1>
wpchEkE O 1pchskE A MRSAR:ZF# 1
N U A

X 2. EEREROBAREAHIEL IL-18 #RkIZ X 2 Gk

BEUWEIFIL&SERF

MRz

BERE. UAEE

—lr—

IL-18

—lr—

IL-18

3. IL-18 12 & % J&GeE> Th1,Th2 FUG D IRIKAL

BEGRE

A IL-18D4EEIE 5

£ 3| MR S AR R JT—
i e 4 S (R TR L 55 x hAVEE
WREREARENE ) RS (R ]]‘ O T

BRI S IE RIS

4. IL-18 512 & B8 2 SOESUS & ZIRGE DR, BT RigE

Bz L7, LA L, ZTOIFN-y EERA
FRBOBREL L HBT 2, BELRERRT
X IFN- y BEAEARNELBETH 525, THITH
L Coi )] 7 IL- 18k 2 479 & L% DL FIZIFN-
Y IR EORFEVET A b A VARG A X
NTLEI). Thbb, HRICE > TEREREK
FESUBAHEEIND Z IR, ZoRE W
A MAAL VA N=2D &) RIRED S LHEEFA
EVERIN, BETREVICHEHELTLEI-
727 (M 4)o TOX I ITHRIEISE & BAIT
PEALT % & 9 BRI LR TIlE, B
RE% B3 2 EAE RYWE SR B R 13 7
BhRWEEZ LN,

ZAKRV=7 a7 —FK) 1ITfRER
N5 LD BREF Y 7KLV MNHER (PD-
1/PD-LIFHER]) 1k, REROTL—Fr 7
AT 5% BB 23Tl & N REIn s 2 0
PALS %%, —HoRBEETIE, ZDOPD-1/
PD-LIEH DT L —% ¥ 73 A5 A HS B E I fE)
WCHUESHEMANRE L TR Y, 20X ) 42
£1213 PD-1/PD-L1BH 70 2981 9 72 U8R 355 5
MY 5 LSRN0 FEETH P,
L LBAS, REY AT LD HIEEHF
ENTW S EE~NDPD-1/PD-L1FHEH] o ffi
X, BREPEFE OB LRL O X 9 7 ] 7 JRE X
JIEER I NS EREND B L& T oIiER



47 % 1%

TRELEER Do

5. #4310 &3~v07 77— O TNF &
EMHH S -5 TEBEDRKTS

MR L7-&dc~vru77—Y0kd%H
LTI, TNFREA & AT
5o MRTHHINEMIEED X ¥ I VI2IE,
<7077 —Ih5OTNF A 2 I 51
H23% 5 Z EHRHONTWBYYY ry 3y
THEME L 72~ 7 A Tl&, TNF O3 A4 Jiii) & 3t
2, go~ra77—2, $4bb s vR—
Mo EARIMIG LTV (M5), TNF
FHEEH 2 F 72356 T H MERIC A EREIZRES L
VARl AN A 3 = S A VN <3 7 10))
HFE 5T 5 LPS (lipopolysaccharide) D¥
OV L 72 LPS ¥ 3 v 7 IZIiEdsdh h T
MG L722S, RHAEVSULEL 257 T LB
PER HARIC X 2 IRIEYE S 3 v 7 O P RIddGE
T&%do72" (W5). Z® X 7% LPSIfE
CHWIMFEICE DY 3y 7 HRETOTHOME
WETINFIER 2 HW72356 CTH FERICHIRT
7205 SHNIETINFOMEICXD 7 v 8—Hl
TOBEERWEIWE L7722 L EHETH -
7%, o XS nB%IE Ho T ORI

HBHNRLL

48

(%)

100 -
80 H
..... & HCRP

0 =374
40 :
20 : PBS

1

0 24 48

(%)

Compromised hosts & BIAE: > = v 7 (53)

¥ a v 7129 5 TNF I HUR O B R 16 5k %
BEI®S, £2T, BHIEIL-18%50 X
IIZIFN- y BEAE, § 72 b B SRS 2 B 53
52 L THERRKRZEMTZ20TEIRL, K
BN A CER L TRARRZ MRS E S
Ji SR D3 7\ RS L 720

6. R CRPEEICLZY/O77—Y DA
BEETTEDR

X777y —=VOELIZEZF TV = ME
JHIWCE LS Y3 5Fcy %54 (& {IZFcy
receptor I) DR FREHBKENWY, 22T,
Fey ZHRICHETHEATH 5 CRULEAEN
(C-reactive protein; CRP) 2% H L 72", CRP
11930412 Tillett S5 12 X DA ENW/2&EH T,
CRP O C i KERTE DOAMNLBE 2B 5 CHHEHHIC
Hisk LT %%, CRPIZSIE I BUST % 2]
EHE L TR cEAE SR, BRTIZE
WEX—N—L LTHEHIZELFTTHHENLTY
%', CRPIZ 4T & A 115kD D5 o+ 7
=y PAERISHEA L5 ®ikE LTERAT
HFAEL T2 (M6), #725IECRPO
WA TH LD T I VISR bRT
FREAK L TER L 724 % CRP % EER 2

P ROOT7—T DHRE

TR

A #E50%

LPSFLarTaia=24

100
80
60
40
20

! LPSTLAY T A=y

AR EE100%

L
0 24 48

. ARRAE

5. TNF B4 O#il] & FRREITTED R TR 2 58



(54) KF

W7z (K6)o ZOEWCRPIZANKDCRP & 13
KD BB S B & S b, A5 CRP
T v N=ffgzfE L7225, AEREDOH
LN RMEE RN, B raal oM
TIZHS LIS 5 720 2 TNF EA b JUik
LT (M5), a0 KBRS 2
L BWMIES 7 ZIZH LT, A CRP %5
L7 & 2550% DA EHE S 725 (11
5), ZOKEORERFEM O i TNF i O ¥
B, AETCIEIZVWHDODOEMKCRPHR G- TL
AT HMEANIDH o7z, BRI EIZ, v7 1
77— VHHIE &2 EAET 5 LED %\ LPS ILE
T, & CRP D5 Tl TNFH A O #)
il & FROGEDED S, CRPASHLIIERF
RO E G200 YAy
YIIELPS ¥ 3 v 7 O I 22 FZERE TV T
H 50, A CRPO¥S-T, B 7% TNF j#
DN & EAER DY BD T WY,
v M OKMIMEAEER A G CRP THIB L T,
TNF O A RIH] 213 U & 3 5P RIER) B A
MEENTVWEY, LA LeAS, 4K CRPIC
fa~r7u7y—YOELROEHILIZTNF
FEATCHEZPE) DT, IUDBIEHEGD S
DEHREOBIZHOTWDL EEZ BN, F
ZTHEE, 100% 0 EAFE HIRT XL, &
HE 2 MEFE L 22 5% 5 TNF PE A 2 SHEE (3§
AHiEIZOWTE 2 77

AR CRP
(174-185D 10ED T/ BERTFEK)

CRP (521%)

6. CRP & &1 CRP

SR

BAIE ARG - 2022 4F 3 1]

7. FCOMEBESER v /O7 77— L BHH
Xv/0O77—2 ABBEE TNF EERED
Y12

<7077 —VICIZEARE TNF 2 &9 4
MIA Y OEARRE V) 2 ODKE LRI D
BH, FEREIIIWEDHE LB o THREYZ
W X L TV 5%Y, B ALER o L 2
ThHAHIEICIEZ v /8= KEISHFEL
kot~ ra 77— ?80-90%), FIIRA
LWMATAMEZIZCDE T 558Y 2T 5
I, BUME DB EEN I AL L7227 v
N 5 REDTNF A I NS L& Z
STV, 207 v X—fila kW 5%
LT, POoTHTFEEDO1IDOTH SR
b7 FY =% 24 (GACL;) HPEA DI TWY
7250 L Ldds, GACL,y T v /8 —#llk
BRELIZTOTT ZIZLPSZ#5 LT,
2y 28— A 9 LPS#¢ 5 1 B[ #% oo 1 vp
TNFOV — 7 i3 #1C AL, X 512GdCL,
W L7~ A HIE~v 707 77—,
Thbb 2z v —HTHRNTE, LirdZ
MO CIIEEREOEARITBI T HDD
DOTNFEARRIZSICHMT 2L RO LN
7%, IDE ST TE LI EED T
<L, MR AR A L CIREmRE
AT AFEAEODY s O T =Tk, B
MHR S TRTHIBIZE T - 725 WINF EA
fBE AT A~ 77 —Y02MENFAET
LT EDNGPoTERY (MT7), Bh XN
GACLI I CR AR EE L FEA D~ 7 1
T7r=", $hbb v =) AFE N,
INZTRM=VRAEEED, EARENILELH
FWEBHEOIF~ 7 17 7 — Y13 GACL, % B
DIAATTRI—=YAFTH5OTIERL, I
AL L THEAIWCTINF 2 EORKIEMEY A4 b A A
YEEELTWZDOTH 72" A% CRP AW
EG9 HFcy ZHERITEERPIEERITFEA~
r7u7 7y —VICHEHLTBY, GHCRPIX
C OMBLER 2RI L AR i S5 &3
ICEEBRICTNF Z ek s Tw2, Lal,
— T, A CRPIZFcy ZHEMKDTH T 1 5
LTWwWhnWgslko~ru7 7 —JICH1EH
LCLPSIC X A2 TNFEAREZHH L TWE 2
LW 712



47 %1%

8. LPSFL AT+ a= JIlLdAEEBEE
TOEE REMY 1 M A A M

IPSFL Iy REWHBIRITES 6N
TWBY, ThIZPEDLPSTH 5 Ltk
LR E R L TB L &, KISKEDLPS T
BLTHAEMARRPHIIINIe LB kbE
WHHDT, ZORKOFMIZI~ra77—
2B 5 TNF OB R EENTICH 5 &% 2
SNTWAYY, b3 LY, LPS L
T Y ADN YIAEERICEH LT 7225,
BZ5LIE~ 707 7 — Y OEERRREDREY
2D 720, WIMFEDHHRICIZES Z2nd oL
EZZTWe LeLAedS, fidokiic, <
a7 7 — JIHRE A &Rk o 2 5
BhHY, INOOFARREYA b A A VEA
BRICEWAHO SN2 e h s, LPSHL T
VAWK A TNFEAR L AARREICIER L
BETLTH2?, LPSFL T v RE< 7 AD M
RAF L ARG L WIS DLPS (5 ug/
kg) % 3 HRHERiI G L CEAL, T0HKIC
FHEOLPS D L ITKERE 245 L7z, HIE
7 LPSIMSE CTIXLPS hL F Y ZADEANT, F
AEGE D I F TNF 0 B 70 1 H-301] & 100%
AR B WD 205, =270 77—V OEERE
HY L D FFE I KM 1 ILE T S TNF O & A3
il & 4£12100% D EFHZ B0 722 (7). T

38

FEF<I/OI7—2

(D v/—ilika)

ARRER AAREME *
TNFEEARE + TNFEARE ++
LPSTLavTqia=2y
X VEE
mEHe aER

| ARBEE
| OTNFEEERE 4

__________________

~m e ?

Compromised hosts & IEMES = v 7

BHEEXYI/OT7—T

DvR— RO ESTIEE A

K7. HWREA~za7 77— EMlk~rary »—,
LIPS 7L avFq Y as vy IRINOICE 2 5058

(55)

AD720, KGHETG524M %O oA R
72D, LPSPL S U ATHTO®EZ Y 7
5V AHDBIICHER L Tw (M8), #2°T,
Mo~ 2ra 77—V &LHBEREZRIL
THRREZ AL 2 A, BEREWZ L1Z, LPS
ML ¥ 22X ) INFEARBEOWH 2 Tk
CABRMREDOF W R IRARD iz, Mg
WOATP L X)v b FH L CHMIRBICH 5 L
ZZoNIZEDS, THIFLPS ML VA (8
%) TlEARL, BLALPSIZEE LIy T4
a7 EMTREIRET, trained innate
immunity ® —2 & # 2 Sz, BERRWZ &
2, i CIHfEER o~ 707 7 — U283
FHEL, by IEfkEo~s 07 7 —
VHBHIMLTWT, IS I3MHE A aBHfE
T 5 — T, INFREA IR L < I X
NTw22® (7). BAE, HHRIEHIC
AONLEERIPSTVIAVT 4 a=ry 7D
BAZHEL TR ERLQTN S,

9. LPS LA T 1 a=JDEE&BINE
SRR T U TREERR, 015 >UEDR

LPS 7L a Y514 ¥ a= v ZIZEREKRGED
B AR D TN TH B2 TR, <
A D KGR DR € 7V IZB T, Natural
Killer T (NKT) iz %> NKHllIE O JulE 556 %

LPSTLav T4 a=>4

xR

LPSTLavFaia= o Iz&YKGERE®D

FFCOEBE#AERL .

X8 LPSTVaryF4a=rrilss
WZ VT T v XD



(56) AT

W35 2 LT, T2 iH L FHomLER)
A 572, NKTAHINE R NKAIL T3t
JEEEEZH S S— T+ ) VR T 5 VA LB
DEAFIIPS 7LV T4 v a= vy 7 THRS
N7=n, REWEYA A 2 THAIFN- y O
EAZIHISINATBY, [ UMRMERETLH
MESF G DB & RIEIRE TLPS 7L a2 v 7 4
Y a = v IO OMHEIRE S h 22,
DEHBRIPSTLVaAryr4 va=ry 7RO
DOHER, ~r7a7 7 —VICB b EERETR
DINE & RIEEDOMHELFP L TVWBE EE X
bb,

F/2, IPS7TVvaryTF4a=ry7IlBi5
Hco~wrary—Y0EEREMERIZ, MED
ALY, T THFELARIIMERISH LT
HADOOLN, ITADTTY TERPETLTHD
WERESRED SN, &5, LPSTL 2
YT Y a = Y VISR O REIRBERE 6 LT
L) O ERI RSB bz, LPSTLa v
FA4vaz T ELz~ Y AT, LPSILE
IRED NN D SERE N B 5 2 IR T OFBAH 2
SN, 9 OMATENI T 2 8EER D b
7>:65>O

B bH VI

HRERGE CTIE, AERERE L B L 228
5, RIEKISZIH TS L) BREEIETL
Vo & CIZ, TR BE ¥ 9 % compromised
hosts @ EAE KGR RE TI1d, H AR HEDIKES
P e RIERISDFRD bNL T2, 2D L)
72 EERETUAE & SREPIH] &\ o 7 IR FR IR 25
MTHEEZLNL, LAL, ITHoI3AENKRY
W AT 2DFEHIN AL E—R, HKT 53
LorHITlbs, 7-bid, FAESOH
TR EERREBOWNBICHAT LI VA VA LRIR
EIRIEHBEZ IR L CE 225, FLAEDY
A THERWREDHE & 2E RS O] % [H
REICHET L EIIWEELR X9 Il b7,
L2»L, IPSTVvaryrgsvya=rrid~wru
77—V OAEERER Y BT 5 & I IENE
YA S H A COEAZHHTE2REITDD
compromised hosts & & & 72 T AE & GLAE 120§
% 1560 THET) 19 2 IR 72 B D T o e
ERFEI NS,

FAIH BhEEREE - 2022 4 3 H

X ik

1) Brown JM, Grosso MA, Harken AH.:Cytokines,
sepsis and the surgeon. Surgery, gynecology &
obstetrics. 169: 563-575, 1989.

2) Ruddle NH:Tumor necrosis factor (TNF-alpha)
and lymphotoxin (TNF-beta) . Current opinion in
immunology. 4: 327-332, 1992.

3) Vassalli P:The pathophysiology of tumor necrosis
factors. Annual review of immunology. 10: 411-452,
1992.

4) Corradin SB, Buchmiiller-Rouiller Y, Maué&l
J.:Phagocytosis enhances murine macrophage
activation by interferon-gamma and tumor necrosis
factor-alpha. European journal of immunology.
21: 2553-2558, 1991.

5) Kinoshita M, Ono S, Mochizuki H.: Neutrophils
mediate acute lung injury in rabbits: role of
neutrophil elastase. European surgical research
Europaische chirurgische Forschung. 32: 337-346,
2000.

6) Kinoshita M, Miyazaki H, Ono S,et al.:
Immunoenhancing therapy with interleukin-18
against bacterial infection in immunocompromised
hosts after severe surgical stress. J Leukoc Biol.
93: 689-698, 2013.

7 ) Kinoshita M, Seki S, Ono S,et al.: Paradoxical effect
of IL-18 therapy on the severe and mild Escherichia
coli infections in burn-injured mice. Annals of
surgery. 240: 313-320, 2004.

8) Selby P, Hobbs S, Viner C, et al.: Tumour necrosis
factor in man: clinical and biological observations.
British journal of cancer. 56: 803-308, 1987.

9) Cannon JG, Tompkins RG, Gelfand JA, et al.:
Circulating interleukin-1 and tumor necrosis factor
in septic shock and experimental endotoxin fever.
The Journal of infectious diseases. 161: 79-84, 1990.

10) Dinarello CA: Proinflammatory cytokines. Chest.
118: 503-508, 2000.

11) Abraham E, Wunderink R, Silverman H, et al.:
Efficacy and safety of monoclonal antibody to
human tumor necrosis factor alpha in patients with
sepsis syndrome. A randomized, controlled, double-
blind, multicenter clinical trial. TNF-alpha MADb
Sepsis Study Group. JAMA. 273: 934-941, 1995.

12) Havell EA: Evidence that tumor necrosis factor has
an important role in antibacterial resistance. Journal
of immunology (Baltimore, Md : 1950). 143: 2894-
2899, 1989.

13) Takeda T: [Treatment strategy of elderly
rheumatoid arthritis]. Nihon Rinsho Men'eki Gakkai
kaishi = Japanese journal of clinical immunology.
39: 497-504, 2016.

14) Maini SR: Infliximab treatment of rheumatoid
arthritis. Rheumatic diseases clinics of North
America. 30: 329-347, vii. 2004.

15) Monaco C, Nanchahal J, Taylor P, et al.: Anti-TNF
therapy: past, present and future. International
immunology. 27: 55-62, 2015.

16) Derkx B, Taminiau J, Radema S, et al.: Tumour-
necrosis-factor antibody treatment in Crohn's
disease. Lancet (London, England). 342:173-
174, 1993.

17) St John RC, Dorinsky PM.: Immunologic therapy
for ARDS, septic shock, and multiple-organ failure.
Chest. 103: 932-943, 1993.



47 % 1%

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

32)

Welbourn CR, Young Y.: Endotoxin, septic shock
and acute lung injury: neutrophils, macrophages
and inflammatory mediators. The British journal of
surgery. 79: 998-1003, 1992.

Kinoshita M, Ono S, Mochizuki H.: Neutrophil-
related inflammatory mediators in septic acute
respiratory distress syndrome. J Intens Care Med.
17: 308-316, 2002.

Kawabata K, Hagio T, Matsuoka S.: The role of
neutrophil elastase in acute lung injury. European
journal of pharmacology. 451: 1-10, 2002.

Polverino E, Rosales-Mayor E, Dale GE,et al.: The
Role of Neutrophil Elastase Inhibitors in Lung
Diseases. Chest. 152: 249-262, 2017.

Tamakuma S, Ogawa M, Aikawa N, et al.:
Relationship between neutrophil elastase and acute
lung injury in humans. Pulmonary pharmacology &
therapeutics. 17: 271-279, 2004.

Ono S, Tsujimoto H, Hiraki S, et al.: Effects of
neutrophil elastase inhibitor on progression of acute
lung injury following esophagectomy. World journal
of surgery. 31: 1996-2001, 2007.

Aikawa N, Kawasaki Y.: Clinical utility of the
neutrophil elastase inhibitor sivelestat for the
treatment of acute respiratory distress syndrome.
Therapeutics and clinical risk management. 10: 621-
629, 2014.

Zeiher BG, Artigas A, Vincent JL, et al.: Neutrophil
elastase inhibition in acute lung injury: results of
the STRIVE study. Critical care medicine. 32:1695-
1702, 2004.

Fajgenbaum DC, June CH.: Cytokine Storm. The
New England journal of medicine. 383:2255-
2273, 2020.

Laforge M, Elbim C, Freére C, et al.: Tissue damage
from neutrophil-induced oxidative stress in
COVID-19. Nature reviews Immunology. 20:515-
516, 2020.

Sahebnasagh A, Saghafi F, Safdari M, et al.:
Neutrophil elastase inhibitor (sivelestat) may be
a promising therapeutic option for management
of acute lung injury/acute respiratory distress
syndrome or disseminated intravascular coagulation
in COVID-19. Journal of clinical pharmacy and
therapeutics. 45: 1515-1519, 2020.

Mohamed MMA, El-Shimy IA, Hadi MA.:
Neutrophil Elastase Inhibitors: A potential
prophylactic treatment option for SARS-CoV-2-
induced respiratory complications? Critical care
(London, England). 24: 311, 2020.

Hiraki S, Ono S, Kinoshita M,et al.: Interleukin-18
restores immune suppression in patients with
nonseptic surgery, but not with sepsis. American
journal of surgery. 193: 676-680, 2007.

Kinoshita M, Miyazaki H, Ono S, et al.:
Enhancement of neutrophil function by
interleukin- 18 therapy protects burn-injured mice
from methicillin-resistant Staphylococcus aureus.
Infect Immun. 79: 2670-2630, 2011.

Kinoshita M, Shinomiya N, Ono S, et al.: Restoration
of natural IgM production from liver B cells
by exogenous IL-18 improves the survival of
burn-injured mice infected with Pseudomonas
aeruginosa. Journal of immunology (Baltimore, Md :
1950). 177: 4627 -4635, 2006.

Compromised hosts & IEMES = v 7

33)

34)

35)

36)

37)

38)

39)

40)

41)

42)

43)

44)

45)

46)

47)

48)

49)

(57)

Mosmann TR, Cherwinski H, Bond MW,et al.: Two
types of murine helper T cell clone. I. Definition
according to profiles of lymphokine activities
and secreted proteins. Journal of immunology
(Baltimore, Md : 1950). 136: 2348-2357, 1986.
Goebel A, Kavanagh E, Lyons A, et al.: Injury induces
deficient interleukin-12 production, but interleukin-12
therapy after injury restores resistance to infection.
Annals of surgery. 231: 253-261, 2000.

Nakanishi K, Yoshimoto T, Tsutsui H, et al.:
Interleukin-18 regulates both Thl and Th2
responses. Annual review of immunology. 19: 423-
474, 2001.

Okamura H, Tsutsi H, Komatsu T, et al.: Cloning of
a new cytokine that induces IFN-gamma production
by T cells. Nature. 378: 83-91, 1995.

Kinoshita M, Kuranaga N, Matsumoto A, et al.:
Multiple interleukin-18 injections promote both
mouse Thl and Th2 responses after sublethal
Escherichia coli infection. Clin Exp Immunol.
143: 41-49, 2006.

Hamanishi J, Konishi I.: [Targeting the PD-1/PD-
L1 immune checkpoint signal - a new treatment
strategy for cancer]. Gan to kagaku ryoho Cancer &
chemotherapy. 41: 1071-1076, 2014.

Mahoney KM, Freeman GJ, McDermott DE.: The
Next Immune-Checkpoint Inhibitors: PD-1/PD-
L1 Blockade in Melanoma. Clinical therapeutics.
37:764-782, 2015.

Taniguchi T, Takemoto Y, Kanakura H,et al.: The
dose-related effects of ketamine on mortality and
cytokine responses to endotoxin-induced shock in
rats. Anesthesia and analgesia. 97: 1769-1772, 2003.
Shaked G, Czeiger D, Dukhno O, et al.: Ketamine
improves survival and suppresses IL-6 and
TNFalpha production in a model of Gram-negative
bacterial sepsis in rats. Resuscitation. 62:237-
242, 2004.

Takahashi T, Kinoshita M, Shono S, et al.: The effect
of ketamine anesthesia on the immune function of
mice with postoperative septicemia. Anesthesia and
analgesia. 111: 1051-1058, 2010.

Aderem A, Underhill DM.: Mechanisms of
phagocytosis in macrophages. Annual review of
immunology. 17: 593-623, 1999.

Tron K, Manolov DE, Rocker C, et al.: C-reactive
protein specifically binds to Fcgamma receptor type
I on a macrophage-like cell line. European journal
of immunology. 38: 1414-1422, 2008.

Tillett W, Francis T.: Serological reactions in
pneumonia with a non-protein somatic fraction of
pneumococcus. J Exp Med. 47: 561-571, 1930.

Black S, Kushner I, Samols D.: C-reactive Protein.
The Journal of biological chemistry. 279: 48487 -
48490, 2004.

Du Clos TW.: Function of C-reactive protein. Annals
of medicine. 32: 274-278, 2000.

Thomassen M]J, Meeker DP, Deodhar SD,et al.:
Activation of human monocytes and alveolar
macrophages by a synthetic peptide of C-reactive
protein. Journal of immunotherapy with emphasis on
tumor immunology : official journal of the Society for
Biological Therapy. 13: 1-6, 1993.

Inatsu A, Kinoshita M, Nakashima H, et al.: Novel
mechanism of C-reactive protein for enhancing



50)

51)

52)

53)

54)

55)

56)

57)

58)

(58)

mouse liver innate immunity. Hepatology (Baltimore,
Md.) 49: 2044-2054, 2009.

Kinoshita M, Ito S, Ishikiriyama T, et al.: The
Efficacy of Posttreatment with Synthetic C-Reactive
Protein in Murine Bacterial Peritonitis via Activation
of FcyRI-Expressing Kupffer Cells. Journal of
innate immunity.13: 306-318, 2021.

Kinoshita M, Nakashima M, Nakashima H,et al.:
Immune Mechanisms Underlying Susceptibility
to Endotoxin Shock in Aged Hosts: Implication in
Age-Augmented Generalized Shwartzman Reaction.
International journal of molecular sciences. 20: 2019.
Sato A, Nakashima H, Kinoshita M, et al.: The
effect of synthetic C-reactive protein on the in vitro
immune response of human PBMCs stimulated with
bacterial reagents. Inflammation. 36: 781-792, 2013.
Wu MY, Lu JH.: Autophagy and Macrophage
Functions: Inflammatory Response and
Phagocytosis. Cells. 9: 2019.

Bilzer M, Roggel F, Gerbes AL.: Role of Kupffer cells
in host defense and liver disease. Liver international
: official journal of the International Association for
the Study of the Liver. 26: 1175-1186, 20006.

Rai RM, Yang SQ, McClain C,et al.: Kupffer cell
depletion by gadolinium chloride enhances liver
regeneration after partial hepatectomy in rats. The
American journal of physiology. 270: G909-918, 1996.
Andrés D, Sanchez-Reus I, Bautista M,et al.: Depletion
of Kupffer cell function by gadolinium chloride
attenuates thioacetamide-induced hepatotoxicity.
Expression of metallothionein and HSP70. Biochemical
pharmacology. 66: 917-926, 2003.

He Q, Kim J, Sharma RP.: Fumonisin B1 hepatotoxicity
in mice is attenuated by depletion of Kupffer cells by
gadolinium chloride. Toxicology. 207: 137-147, 2005.
Kinoshita M, Uchida T, Nakashima H,et al.: Opposite
effects of enhanced tumor necrosis factor-alpha
production from Kupffer cells by gadolinium chloride
on liver injury/mortality in endotoxemia of normal and
partially hepatectomized mice. Shock (Augusta, Ga).
23: 65-72, 2005.

AT

FAIH

59)

60)

61)

62)

63)

64)

65)

BAIE ARG - 2022 4F 3 1]

Kinoshita M, Uchida T, Sato A, et al.: Characterization
of two F4/80-positive Kupffer cell subsets by their
function and phenotype in mice. Journal of hepatology.
53:903-910, 2010.

Biswas SK, Lopez-Collazo E.: Endotoxin tolerance:
new mechanisms, molecules and clinical significance.
Trends in immunology. 30: 475-487, 2009.

Ho PC, Tsui YC, Feng X,et al.: NF-xB-mediated
degradation of the coactivator RIP140 regulates
inflammatory responses and contributes to endotoxin
tolerance. Nature immunology. 13: 379-386, 2012.
Kinoshita M, Miyazaki H, Nakashima H, et al.: In
vivo Lipopolysaccharide Tolerance Recruits CD11b+
Macrophages to the Liver with Enhanced Bactericidal
Activity and Low Tumor Necrosis Factor-Releasing
Capability, Resulting in Drastic Resistance to Lethal
Septicemia. Journal of innate immunity. 9: 493-
510, 2017.

Nishikawa M, Kinoshita M, Morimoto Y, et al.:
Lipopolysaccharide preconditioning reduces liver
metastasis of Colon26 cells by enhancing antitumor
activity of natural Killer cells and natural killer T
cells in murine liver. Journal of gastroenterology and
hepatology.36: 1889-1898, 2021.

Ono T, Yamaguchi Y, Nakashima H, et al.:
Lipopolysaccharide preconditioning augments
phagocytosis of malaria-parasitized red blood
cells by bone marrow-derived macrophages in the
liver, thereby increasing the murine survival after
Plasmodium yoelii infection. . Infect Immun. 2021;in
press.

Koga M, Toda H, Kinoshita M, et al.: Investigation of
the impact of preconditioning with lipopolysaccharide
on inflammation-induced gene expression in the
brain and depression-like behavior in male mice.
Progress in neuro-psychopharmacology & biological
psychiatry. 103: 109978, 2020.



47% 175 Compromised hosts & WIfENES 3 v 2 (59)

Septic shock in compromised hosts
— Innovative trained innate immunotherapy focusing on functional activation
of immunocompromised macrophages —

Manabu KINOSHITA, Masahiro NAKASHIMA and Hiroyuki NAKASHIMA

J. Natl. Def. Med. Coll. (2022) 47 (1) : 49—59

Abstract: Septic shock in immunocompromised patients shows high mortality, resulting
from the impaired bactericidal activity of phagocytes and proinflammatory cytokine storm
causing multiorgan dysfunctions. Inhibition of proinflammatory cytokines, such as tumor
necrosis factor (TNF), in septic shock has not been able to improve patient outcomes, as it
cannot enhance/restore phagocyte functions. We therefore investigated the effect of immune-
enhancing therapy using interleukin-18 for immunocompromised hosts in order to augment
the bactericidal activity of macrophages. However, such immune-enhancing therapy sometimes
caused an exaggerated inflammatory response to infection, followed by multiorgan dysfunctions
under mild to moderate immunocompromised conditions. Therefore, we attempted to directly
augment phagocytosis in macrophages. Synthetic C-reactive protein (CRP) was able to directly
activate phagocytosis via the Fc y receptor on macrophages. However, the phagocytosing
macrophages produced potent proinflammatory cytokines, including TNF, so synthetic CRP did
not drastically reduce these proinflammatory cytokine production in murine sepsis. We therefore
focused on lipopolysaccharide (LPS) preconditioning, which induces substantial depletion of
the proinflammatory cytokine response to LPS. LPS preconditioning strongly augmented the
bactericidal activity of macrophages without enhancing the proinflammatory response, achieving
a 100% survival rate in our model of lethal murine sepsis. It may therefore be an attractive
therapeutic tool for managing sepsis in immune-compromised hosts.

Key words: compromised hosts / septic shock /" neutralizing therapy
of proinflammatory cytokines / immuno-modulation therapy / phagocytic
function / interleukin-18 synthetic CRP LPS preconditioning



