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DEMLTFR7 a—=v 7 &8h7-2, FERL9)IL-18 X
IL-12 OHAFETF CTH#AICIFN-y 2 E T 2FF L L
TEHEZH V3, L LZDOHBOMFETIL-18 1% I
FN-y 20 Tl { L4 EERFHE S 5 2 L H3¥HH
L7239, ZD X I WE—DDVA M A »EEDEN
TEENO Thl )G GIfEEREE), 2\ id Th2
Rt (IR 2EET 25894 a4 i
IL-18 Z B W T 2D, IS5 Z DY A b AL >~
. SRS & ISEERREARD 2\ LPS (U KRR Y
VoA T4 N)TRELL 72 7 v o N—flil ) o EEE S L
LEVSHRELH LY,

2D & D GEFHREE ~ — 7 — S0 fa i S
HWFTH 2 1M IL-18 2 & b ivb LS ETRT > &
TR 20 U CRERFRIC BRI HIE L . BRI & B8
THRESRIT > 1e D THRET %,

MR EFHE

IFERIE 2000 55 10 H 2 S IRAFE £ THBHZ B W TAE
PRI I RAE % JEfT U 72 iEB) 19 615 5 36l 7 sIL-18
EEFOME % LGz 4flory oy b & R F—
ThHbo

Ly Ex b (Tablel) 3£flp3HE M, Fid 39-
56 5% T TR 50T R Th o Tz FERITE O
MR « BFBEZS (AIH « LC) 14, C BUFT - B
M (HCV - HCC) 1, FFREZ (LC) 1§, CHY
BF4& « BFREZE « JRSEMERHE (HCV - LC - HCC) 1#1T
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Hotz, MIEENE BRI 2H. ABI2HITHY . D>
HLYEIL Vb |k 413 ABO MERIAR—E D 7z DIz
AT AR 2 AT > 72 fiTHR IR 6,265-34,185 ml
Thh., FYHIMEIZ 16657 ml TH -7z,

R —i3 (Table2) F5i 141, 1k 3 B, SFHd1E 22-
5Ti% T VEIHERIE 362 5 CTh - 7o, MEALIE B AU 1
B, ABL1fI. OB 2BITH -7z, FHIF7 bidd
BIAEZETH D EHEIZ 550-880 g, FIgER 718 g Th -
72 JRIFER 31-43% Th D EHFRHRITERILX 33% Th -7z,
TP HA IS 190-715 ml Cd b FEHIMME X 475 ml T
HoTze

Fii ; ARSI A4 T 10 ml BRI L, 3,000 [E]EE/
43T 5 43 U TR i % — 80°C I ¥ BRARAE L
Teb DI TNVE UTHERB L, sIL-18 OEIE X,
MBL #1 8L IL-18 I E F » + % F > T ELISA 12 T
175 72 . HIZE 12 1 Molecular Devices £ #8U%YeEES 12 ¢
450 nM OWSEE 2 51l L. 3% & 620 nM % reference
ELTELSIWIERZREME Uz, IL-18 DIEFEA
A% v b EEEI 126.0444.5 pg/ml Th - 77, BT
HEARTRT. T4 E. ik 1L 2, 3. 5. 7THH, #0
BB 1 EDOO/ 1 AR & LTz, AFHRES AL
7 —& — b P THIERST L 7=,

&

xR

fitiEe sIL-18 SR EEEE R L7V By Mk
20\ E £ LI (FiglA), V¥ v x> b1
(AIH-LC) T, AT sIL-18 %% 564-21.7 pg/ml ThH
D2 2 HE 2 53 LT 6 HEICIE 144+66.7 pg/

Table 1 Recipient characteristics

Caga PrimaryDiscase Age Sex Blood | Bleeding | Preoperative IL-18 Postoperative I1L-18 Outcome
y (yr.) type (ml) level (pg/ml) maximum level (pg/ml) (day)
1 AIH -« LC 55 M B 6,265 564 582 210 alive
2 HCV « HCC 53 M A 19,475 275 834 180 alive
3 LC 56 M B 34,185 429 1,817 103 death
4 HCV « LC - HCC 39 M A 6,705 784 2,386 80 death
Table 2 Donor characteristics
Cnin Age Sex Ratio of Blood | Bleeding | Preoperative IL-18 Postoperative 1L-18 Period of
(yr.) remnant liver (%) | type (ml) level (pg/ml) maximum level (pg/ml)| admission (day)
1 57 M 31 (0] 675 160 594 49
2 29 F 43 A 715 228 988 15
3 22 F 31 B 190 103 200 21
4 37 F 27 (0] 320 148 216 11
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Fig. 1A Clinical course of recipients with relative elevation of IL-18
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Fig. 1B Clinical course of recipients with significant elevation of IL-18

ml £ TR 7z, fiitk 10 HEEAK. Mk =T
4534385 pg/ml £ CER LI, 2h A EIZ ERLZ
Motze %70 b u R (PT%) 128 HE 25 80%
DlErZbh ey reEy (T-B) 3 2HEH»S 3
medl EEF ARG E 72 £ 0 | ik 38 HERPE L 72>
fzo LY EI Y b2 (HCV+-HCC) TiX. fiiraf sIL-18
D 215+342pg/ml THY . BHEYA AT TV A
VA (CMV) JBge L 2 U7l & —3L T 552£38.2
pg/ml £ TEFR LI, FHE FRBRS LG5

720 AGEF S PT% 13 8 HE» S 80% LA L& 72D [ T-B
1222 HE» 5 3mg/dl LR B, i 49 HHIZR
BEl 7z,

i sIL-1I8 EfEE R LIV Y EL Y 3 E40D
@k 7 (Fig 1B), V¥ Ex > b 3 (LC) Tk
MifT o & sIL-18 #8429+ 1024 pg/ml TH V| itk 2
HE»S>—HBA L2813 AE»5HEER L, 20H
EN ERImERIE A £ > T 1,817+ 183.5 pg/ml & 3AH
n AR SN, BEEEHIC & o TIMKE BfERRF
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Fig.2A  Clinical course of donors with slight elevation of IL-18
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Fig.2B  Clinical course of donors with no elevation of IL-18

(Hemophagocytic syndrome ; HPS) & ZWr iz, %
D PT% 137270 EHE¥3°, T-B O EEE RS L
THRMEAMIZIBHBEIIEETC L, vyEx > 4
(HCV « LC « HCC) TI3fTHT sIL-18 DfEHS 784+16.8
pg/ml TH Y | MEREMETH - 7208, fiite 6 HHZE
N ESA (776168.7 pg/ml), Z® 3 HE DI 9 HH
WA CRMEHEMG S HIBA L 72, 23 HHEIIE
2,386 pg/ml £ EHAZG FAEDHE S, 2 ORI X T-B
fifl 40 mg/dl. #4FE, PTRAE THEZ D | B REER R

W CIEFASH A M T U2, 2 Db PT% M[EHER 3.
T-B EAYEE ZFEFE L C. ik 80 HH I Lz,
VBT N RSEGITHTRT. ies %8 U I 1L-
RVvAVOEFRIZEEI ol (FERREET),
M SIL-18 DS & & o7z 2Bk R F—1 k27T
otz (Fig 2A), R F—112 B> TIHATHT sIL-18 23
160+26.5 pg/ml TH b itk 6 H Bk Ol s T
59441349 pg/ml Th o7z, FRIEF 7% L0 &> T
IRONFA U 7212 sIL-18 %8 235+26.5 pg/ml ¥ THA L
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720 flif% 20 H H B MM O KE sIL-18 2% 454+ 128.7
pg/ml £ T ERF L, 1k 290+86.5 pg/ml & TET
U7z RF—2 TIXATHT sIL-18 #3 228 4+-46 pg/ml TH
. 6 HE EH L7 (9884915 pg/ml) K T
PT% 1% 63%. T-B i% 44 mg/dl TH - 7zh3, T AR
BT U7z, MER L b sIL-18 & i ITHEAERIE DI
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720
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IL— 18 BTG SNl RIEWY A b A 220D
D EDTH D% DEFRITERERIEHL TR
D% BERBIC B % IL-18 D IF v F Ty
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fiE (biliary atresia)'®, BEIEH (fulminant hepatic fail-
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P AR TR 72 D BRI SIL-18 DZZH) 2 Akt
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e 5 EE 2 Tz,
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RIS M SIL-18 23 B L7228, T 400
IR LTz o F ORBDFEFNC BT H sIL-18 fE I
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BE D FHOBES I v EE L St RIS
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EZ o d, F DBRITHESE 23217 | IL-18 ASKEIC
SR, MEF O IL-18 28 AT 2, 2o OFEE,
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W 2 gL — 7 9BIE L Cw B AJEEMESE 2 5 B,
Z D RFFAT 2121 SR FERE T R
DETH D, £72 FF—1cBWT, sIL-18 {H & AT
BREmIE OO RS R s vz onT
. P —idd &b LIFHEREDSIER Th D I D AF
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22 BT B L Bbnd, Mitk4 HEHE S LA
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& A

[-18 ARG > By M izBWw T iR
BRI OIEMRIG. I, BREEDOEE R~ — —
L3 B ATREMEDS R & M, sIL-18 23 EERAHHED Tl
HF L UCHRIGHIRETH 2 2 L VRB & iz, Z
DEFEOE =5 DR AR L% 5 2 &8
Fans,

(5)



=236 —

2)

3)

4)

5)

6)

7)

8)

R o B

X [

REFERE, RE B X¥N\EFEELY Y12
B BRI 2 EEERS A O B & &
%, HEARGE 62: 359-365, 2004

Okamura H, Tsutsui H , Komatsu H, Yutsuso T,
Hakura A, Tanimoto T, Torigoe K, Okura T,
Nakada Y, Hattori K : Cloning of a new cytokine
that induces IFN-y production by Tcells. Nature
378 : 88-91, 1995

Yoshimoto T, Takeda K, Tanaka T, Ohkusu K,
Kashiwamura S, Okamura H, Akira S, Nakanishi
K : IL-12 up-regulates IL-18 receptor expression on
T cells, Thl cells, and B cells : synergism with I1L-18
for IFN-y production. J Immunol 161: 3400-
3407, 1998

Fukao T, Matsuda S, Koyasu S: Synergistic effects
of IL-4 and IL-18 on IL-12-dependent IFN-y pro-
duction by dendritic cells. J Immunol 164 : 64-71,
2000

Yoshimoto T, Mizutani H, Tsutsui H, Nancy N,
Yamanaka K, Tanaka M, Izumi S, Okamura H,
William E.P, Nakanishi K : IL-18 induction of IgE :
dependence on CD4+T cells, IL-4 and STATS.
Nature immunol 1: 132-137, 2000

Hoshino T, Yagita H, John R.O, Robert H.W,
Howard A.Y : in vivo administration of IL-18 can
induce IgE production through Th2 cytokine induc-
tion and up-regulation of CD40 ligand (CD154)
expression on CD4+T cells. Eur. J. immunol 30:
1998-2006, 2000

FAKIL, GO LT, PHEER: IL-18IC L3
Thl/Th2 SEGEOHIE, In: BN ., FEE
K, EHEAE. #RE, Annual Review #% 2003, 3
o AR p. 78-88, 2003

Ushio S, Namba M, Okura T, Hattori K, Nukada Y,
Akita K, Tanabe F, Konishi K, Micallef M,Fujii M,
Torigoe K, Tanimoto T, Fukuda S, lkeda M,
Okamura H, Kurimoto M : Cloning of the cDNA
for human IFN gamma-inducing factor, expression
in escherichia coli, and studies on the biologic

BoR

9)

10)

11)

12)

13)

14)

15)

=k
Wi

HE Fe3& B35

activities of the protein. J immunol 156 : 4274~
4279, 1996

Yagi T, Urushihara N, Kobashi K, Nakao A,
Matsukawa H, Sadamori H, Inagaki M, Tanaka N :
Participation of IL-18 in human Cholestatic Cirrho-
sis and Acute Rejection : Analysis in living donor
Liver Transplantation. Transplantation Proceed-
ings 33: 421-425, 2001

Urushihara N, Iwagaki H., Yagi T, Kohka H,
Kobashi K, Morimoto Y, Yoshino T, , Tanimoto T,
Kurimoto M, Tanaka N : Elevation of serum
interleukin-18 levels and activation of kupffer cells
in biliary atresia. J Pediatr Surg 35: 446-449,
2000

Yumoto E, Higashi T, Nouso K, Nakatsukasa H,
Fujiwara K, Hanafusa T, Yumoto Y, Tanimoto T,
Kurimoto M, Tanaka N, Tsuji T: IL-18 and 1L-10
in acute hepatitis Serum gamma-interferon-indusing
factor(IL-18) and IL-10 levels in patients with acute
hepatitis and fulminant hepatic failure. J Gas-
troenterology and Hepatology 17: 285-294, 2002
BHEZ., F=M W, BETH. 25 @, 1l
o W_EFRH, AR BEE, JLE B : SFEmRRic
i3 2 AEHFBEAERMERC BT 294 M A V&
BIDOMRT, BHE 36(3) 1 159-165, 2001

Yamano T, Higashi T, Nouso K, Nakatsukasa H,
Kariyama E, Yumoto E, Kobayashi Y, Yamamoto
K, Iwagaki H, Yagi T, Tanimoto T, Kurimoto M,
Tanaka N, Tsuji T: Serum gamma-interferon-
indusing factor/IL-18 levels in primary biliary cir-
rhosis. Clin Exp Immunol 122: 227-231, 2000
Vliegen I, Duijvestijn A, Stassen F, Bruggeman C :
Murine cytomegalovirus infection directs macro-
phage differentiation into a pro-inflammatory
immune phenotype : implications for atherogenesis.
Microbes and Infection 6: 1056-1062, 2004
WEARBEF- PERIAYLSE, JICISEE] L /MBI, FEA
58, HAIERE, SFHTR. B &7, gfaEs : M
RERERE (HPS) Z# 0K L & IL-18 MUE * 2
UTe B PEREHED VEERL, Vw7~ 41(3): 659~
664, 2001



2005 £ 5 H FIREETEE/R il 11 4 ARAIRAERESNC 36 10 5 [ TL-18 228 DRRT —237—

Analysis of Serum IL-18 levels in Living Donor Liver Transplantation

Abudushukur MEJITY?, Tohru IWAHORIY, Osamu KONNOV,
Yoahimaro JOHJIMADY, Isao AKASHIV, Yuhki NAKAMURADY,
Kohichiro HAMAY, Hitoshi IWAMOTOY, Masami UCHIY AMAY,
Tatsuhito ASHIZAWADY, Naoto MATSUNOVY, Takeshi NAGAOQOY

DDivision of Artificial Organs and Blood Purification, Fifth Department of Surgery,
Hachioji Medical Center of Tokyo Medical University, Tokyo, Japan
2Department of Surgery, Kashgar First Hospital, Xinjiang uighur autonomous region, China

Abstract

Interleukin-18 (IL-18), which is produced in LPS-challenged Kupffer cells in vitro, is a novel T helper 1 cytokine that
augments interferon-gamma production. In this study, we investigated the relationship between serum IL-18 (sIL-18) and
other clinical findings of living donor liver transplantation (LDLT) before the operation and during the month following the
operation. The sIL-18 levels of 2 of 4 recipients were significantly elevated and those of 2 other recipients were relatively
elevated. In the former, retention of pleural and abdominal effusion, cytomegalovirus infection, rejection, and hemo-
phagocytic syndrome accompanied elevation of sIL-18 levels, and the outcomes tended to be worse. As sIL-18 levels tended
to rise before elevation of transaminase, the sIL-18 level might be useful as an early marker of complications after transplanta-
tion. Furthermore, there were 2 donors whose sIL-18 levels were slightly elevated and 2 whose sIL-18 levels were not high
at all. Although the 2 donors with relatively high sIL-18 levels showed gastrointestinal bleeding and persistence of liver
dysfunction as  complications of the operation, all patients were discharged alive. Because no increase in serum IL-12 levels
was detected in any patients, we assumed that the sIL-18 levels were increased by a non-immunological mechanism.

{Key wordsy> Living Donor Liver Transplantation, IL-18, IL-12




