B 6 3 FEELEELHEENA
[ e sz B8+ 5 Hoe

JIBREOMBEFS 1 P AL vIZDNT
<%EH%:mmﬁ@ﬁﬁ%lv%ﬁ%§a%%é)
R REERPE

w0 o, BEmN, BT, BHEEKE

B NS RORERISE B ST 3 ACREAYEROBRLCHECFBENDE YT AL VIE20
T, TOMBVNVEHIEL 2o JNIEHR TIX TNF ( tumor necrosis factor), 1L-2R(inter-
leukin 2 receptor) B¥X? 1FN-7y (interferon 7))V TN IEHEEZR L, LK TNFI
BERRED H o7 DI METORIBRNE» oo %/ 1L-2R 3 BHIRHEH RS THRMEOBERA S
Zbhi, WHBESRLL ZMELKTX TNF, XU 1IFN-7 EXNEE, KB TR 1L-2RBI T 1FN-
T EXEP oo

BHTRE ) FA L /=207 r— 0T cell i ¥ REE S OEEILIHECSBENE ¥ 1
b A vEmMBRCEB SN, Y1 P A vOME VA0 ERSHBER L L mBFESKRS KL
T, NBRTREL OBBETOHA 21 vOLARTFHENS, NEHOREREBEREELYERO
hyper-reactive ZIRFELE 2 bh B, BE S OBED b HEHLHRO & VB WEELBIFROE
BIRFEEDOBEIC 2R DB Z LBTE S Wi,

BMU# : IG5, ¥4 L#1 >, TNF, 1L-2R, 1FN-7

HRAE NBRERCEERG 2> e2H0 1. TNF iz2n<T

MEXTHD, REABRFHRETRE, BHRK
Bz~ 7e 77— /%7914 T cell
PBENA NG LABESATNS, £
EEo3EEAREE T~ IR T r—D L
helper/inducer Tcell DEEPERA LN SD
TR THE LUk, 2 REENIMRORE
RIGEBScT 5 AicfuEiB Mfila otttk
HOFBERBFA b AL ViEDNT, ZOME
VAL EBIEL 72D THRET %,

tumor necrosis factor(TNF DiEHE
b/ ¥4 b/ /=77 r—UhbFghdhd =
I HAVD—DTHb, TNFizl1 97 5%
Carswell 5 X VEESEEZE2HELLT
W|E SN, P ZOBKERERIGICBOTE
H&ns x5kt oT&k, TNF XEEEAR,
FhEROEEl, ~7r 7 7Y bDinter-
leukin 1 (1L-1) ¢ prostaglandinE:»
(PGE.) DOEL£OREDE LoEARD 3,
EBE, TNFAMEREMRTEEL T

ERE A2E2ERE (Dep. of Pediatrics, Juntendo Univ. School of Medicine)



SBERD T A4+ A 2 - AEBEELUREITER
Bicts-2™®, RTNEL interferony
(1FN-7 )REFEMERNEMARICMA 5 L RNKE
MBAOEHNRB 5 L LolEsn, ¥ ng
REBIB3EE 2>V TEHENLTWS,

ZE0R)BROMEFTNF EZHEL 7o
RBHEBL L THEFRBLT 2 -3 0RYWER L
VBT (F1 ), MEROTNFEZE, 7 =
—F Ak EH W~ sandwich enzymelin—
ked immunosorbent assay CRIEL %, K

£1. JIBRHEIUNBERBRR O

HRUFYER

TNF IL-2R IFN-,
Kawasaki n=47 n=42 n=30
disease 1Y7M | 1Y8M 1Y9M
m les n=20 n=12 n=14
easte 2Y7M | 2Y4M 2Y5M
streptococcal n=4 n=>5 n=3
infection 5Y7M | 6Y3M 6Y7M
anaphylactoid n=18 n=13 n=17
purpura 57Y7M 6Y7M 5Y7™M

JRA3 SLE1 JRAS SLE1
Vasculitis PN1 DM2 PN1 DMI1

3Y11M 3Y7™m

n=10 n=16 n=5
healthy =2Y:6
children <2Y:10

2YOM 1Y9IM 1YIM
JRA: juvenile rheumatoid arthritis,

SLE?

systemic lupus erythematosus,

PN? polyarteritis nodosa, DM dermatomyositis

lemdT T EENBOMB+HTNFHize T
10unit/ M RKBETHofo 10unit, m L E
PREEL TS LIBHRBR4THFE206 (43
% )T NFPBHETH o0 X, BEHIRKFED
ZoN7l 0 TREMBETH /o HBE
BLLmERATETF 74757 b1 FEBRR

1881 061( 55% )i, flomER TiZEK
MR L fIEBEBECH ko BRERL LA
TNF10unit ik,
430pg M HYT B,

recombinant TNF

EELIT CrJIBR CirEat I RKEmH o

E/VA b Sw s w7 - UREMLTNEZ L
EHELI, 19 1D TNF @ikl e 2
A /I R7 77— URbLRFWENDOTHED
BIEZBH L, H2IEFZTZL L EFTNF
BESoREmMPDOL e uM3R MR (= /7 A
bR r— 2 YOEBE 2125 137%T,
TNFREFADOFESH7.151L 5.0 %zl LEETH
270

JNER O MEFTNFiZ2W T, £0E3EE



BEJEHR > v Aoy & THESIC TN FARE S
N w3 W 1201910 Spmm B R TO
TNF OEEMSBMLTOS &5 HED5zs
Nico BELORMLMERCOPHRN D, B

L/ 94 b /=207 7=V LEORWT

% T N F 5315 o 78 4% & EBIIRRZE © RAE
BELTW3 BN 5,

68
30
¥ .
N
et o °
c
o
2 20 - * e * PN
= o e JRA
°
: : S| ot
s L] . e JRA
] [ ] [ ]
o ¢ e SLE
° [ [} ® DM
L] []
.
[+
o [ ]
10—_____...____.__0_-_—.-.-__——:__. ____________________________
e o o e o o 0 o e ¢ o o ¢ DM e o o o e °
. e ° e & & o ¢ o o o o o0 ] L
e o o s o o o o o o ¢ o 0o @
. e e o o & o o0
e o o o @ e o o @
o o
heal thy Kawasaki anaphylactoid vasculitis measles streptococcal
children disease purpura infection
n=10 n=47 n=18 n=7 n=20 n=4

* (O3 case with coron

1

ary involvement

Nigsd SCTREBOMEF TNF #



— p<<0.01 /]

%
. 50} o

° o

3]

v

Zoo20F
- L J

‘» o

o

& o

2] 10} .

= [}

2 .

-

. case with

coronary involvement

o<

<10

Serum TNF u/mé

2 JigmomiEH TNFE& LeuM3
B iR DB

2 IL-2RiZOVT
Interleukin 2 (IL-2)k, E¥i=e
IHA e Ty h e BFHERBIL -
1 OFIF & HEF I mi togen o X VIEMIEL
72T cell, XI& helper T cell D SEL S
5, —H1L - 2KEME, BLT cell,
NK cell, B cellBIUFE/ %4 b, FiE
Hiikmitogen OFIWL IL - 228201 L -
2REBETH LIL -2 KEHRs sk, HH
T3, 'V EOBICELED I L - 2RiTshedd-
ing LIAEIC T 5, 2ol HER O
1L -2RiIshedding LMiEHicilS 5,
MmEFHEHEIL - 2R Tcell 2EHLLTE
BAELE T L - 2RIEROBRENEEZ DNB,

TNF LRAEoMGIz > TlEHEgEL L -
2R{E#% sandwich enzymeimmunoassay T
WEL = (K1), PEHS XCHRBEED M
BhEMIL - 2 RIERFIHT737.24+319.5
unit,/mé ThHok, ER/EEEL TR T3 L
ZFRBERAMERY D 5 O0TR3 ik 2 ARG
L2FUEEFTTEEL TEATLOEFRRE
(mean+2SD) 2 THRL k. ZHHDI]
BB R OmE+HEET L - 2 RIEW 2503.5+
2240.8 uni /M LEETH ok, BEHIKE
L DBRE TR, EEIRHE GG I bk
IL-2R{EIFH28057+2508.6 unit,/
WMCTEBRREEHO L WAIDOFH2439.3 +
2044 unit /M LRDREBETH o7, HB



serum IL-2R unit =

ERIOWTi, KB chRmEhE#gEIL-2R
B3I & AREOEMZ RL, BEHRREE

THEERBILLOCRETHY, 2T
EomERTBSBED LR BHR LN

<2Y

=2Y

10x10% | o
— p<<0.01 | ——
* : o $<C2Y
8x103%}F+ A+ =22Y
o, A. case with
. coronary involvement
.
6x10°%} .
A
A
4x103F . a
[ ]
® o
A
.
°
SN B
A
2x103%} 4
e o 4 b A
- ®— - ——— — —o‘-g-.—ggﬁ——:--z-—;——-————2———-——; ----- ——2 ———---| mean+2SD
H . A A o Ao a
’! [ ] 4 a ) 4 A A
= —_ R S L e A _ _lA_A_A_ A A_ ]
> r‘ . i1 " mean +2SD
0
<2Y =2Y Kawasaki measles streptococcal anaphylactoid vasculitis
healthy disease infection purpura
children
n=16 n=42 _ n=12 n=5 n=13 . n=7
B3 JligmRes S URTREROMABPERE I L-2RE
JIBFEomEPI L - 2 RIE L FIQmBEHERE cytotoxic Tcell ) Dl LENHEBEESH
BLoBiEiN4crd, mMEPEHEIL-2R 7o

fEit Leu3a [BMEMAL (helper,/inducer

T cell)

T cell), /Leu2a [B¥#ia ( suppressor,/

Leu3a ( helper inducer

FZhbbhelper Tcell BWOEFMCmE
hiEEEI L - 2 REPBETS o7ce L£NEIE
HEEFE s Aoy AT mEPIL - 2D



U, mé U,/ mé
10x10°8

- Leu 4 10x103¢ Leu 3a
n=14
. e r=0.60
8x10%}| 8x103} - p<<0.05
n=18
o . O case with
6x103} . 6x10°%} ° coronary
involvement
4x10° | ¢ e 4x10%} ¢
[ ] PY Y °
2x10%} ° 2x10%F ©°
o e o o o o ®
° o o
20 40 60 80% 20 30 40 50%
U,/ mé U,/ mé
10x10% Leu 2a 10x103r Leu 3a,Leu 2a
L4 .
8x10°} n=14 8x103}
n=14
° e r=0.67
6x103} . 6x103} . p<<0.01
4x10%} . * 4x103} T
® ® e [ ]
2x103} ° 2x10%f  °
o % %0 e .
o® ®
10 20 30% 1 2 3 45 6
4, JigFEO MBS IL—2R H & REHEEERER & O
S IL-2R 5%, BMIKEOESEREROLELRT
ERARHB DN L OBERD o722 T CIEE ELIL - 2 RIGROBEEIESERZ 5T 5,
BIXJIERTIRRIL - 2RREEOTEYRA SR q, 1L-2RIEROE»S5FELLTTcell
B EBELI VLo, mEREE  ERELT cell RIEHAT BRE LLHEBL
IL-2RECEHEIRIL - 2BARES X FRIG Bhbhi, '
BOBEOTEOBRLEEAON D, 3. IFN-7i2nT
BLEX Y, B Cithelper T cell 2%k IFN-7i}, 19654 Wheelock KX oT,



mitogen CHIBL 7T cell 2565WEhd8
BLLTHEShR, 2P Z0BIFN-7
Tcell ZFTHLIL - 2 THEEShAZNK
cell HHBFWENSB T LiibhoTE o2
IFN -7 OfFHERER T~/ 77—, NK
cell BXU'Killer cellR¥D=7 . 25—
MR EHRAL OMEIEH, B cell BIELIERL
Wb, X, =7r7 r—Y{EAL CTNF,
IL=-105WEHMT 5 macrophage .
activating factor (MAF ) ®»—2TH B,
SBETNFOEEZEME®S LIHICTNFO

Serum IFN=-7 unit /mf

Ve 7 Z - DR PEMEESZLECIYVTNFD
MBRESEIER E HMT 5,2V M L cffice b o
FEMEAEMEETNFLIFN -7 2MAT
BET3LHEBNRBISERLIFN -7 3ERN
EHifanla FIRORBEHRL LI TEI LA
HWESR TS,
E1OHBFEOPHTMBFEROIFN- 7%
sandwich radioi mmunoassay THEIEL o
BREERS AT, EFAMIZ0.3unit MR
TO0.3unit mé LA EEBHEL T3 &)IBFHO M
BERIFN-71x300F1 40147 %)k

50 }
.
10 | M
.
St °
.
[ ]
b .
°
.
°
.
.
1r o
o e
..
°
5 Y .
e @ oSLE
03 F---—-----4 - ® 0-0-0— { L e —
. . }JRA
: R
T s 3 e o o ¢ DM
e o g o ¢ . e o o e o o N
e« o o s & 3 e o o oP
Control Kawasaki Measles S treptococcal Anaphylactoid Vasculitis
disease purpura
n=5 n=30 n=14 n=17 n=6

B5 JllgmsiOnREBOMFF IFN—7 &



HThok, HBEULALMELTIZSLE 14,
JRAL1BOAZBEHETH - %o
" Leung Hi%, IFN-7 THELZ L } Om%
MEMRCSL THIRESFERAL - 1 eMbik
HUIBFE O MEFIC FEL L LBELTV5,20
EEZ5iin vivo TRHEL, K TRKSE
YEETREWEmMEP I FN-y BREEHh
Jeo BB L724flz, IFN-7iXTNF LDOHE
TERMH D, JIERE O mE R OREICBEF LT
BAHEERE 2 bh b,

4 Fce R(CD23)iz»nT

Fce R receptor (FceR) iXIRHA
RIEERCRB T [ gEICHTB Y 75—
THBOBEB cell BXY s 77—k
EREHMMEICFce REFRETAZEHEHLL
LR VFce RIELEZNTN3,22 3 =0
Fce RIWIEB cell O {LREARM ICHEL 7
SAAL vy FR I gEDEERZBELTWS LE
2BNTVB.3 3%, interleukin
4(IL-4)EBecell ®T7v 77—V
Fee RIZEBEEBZLAbHoTERY
JIIGHE OB cell L= v 77— BT BFce
RIDEREZH107HfEE AT fluorescense
activated cell sorter TEHL 7z, JIE
PO HI07 BESER, 3 2bbFce
R 1 RBARIEML Twh, X, Bcell £}
ThESE/ VA L,/ =207 77— FREAR
Bz XY, IBROSEMICIXIL - 428
FWENTOIREERELOND, TDRICD
WTEHSERE DERFHVLETHS 5,

5, ¥k
MNBRTke /7 ¥M b/ =7m757—0R

T cell & ¥oREHE MHROEE/ILC WS
EN3%M P a4 vihmBhicERsShZ, Th
bOYA P AL VHHEE, AL 9IHHL Ho
THNBRORBRIGEE > T b, JIEROY A
FAA VOMB VA0 LREIMBEEL Ll

BREMBLERR VS OBEOY A A vD
EABFHEENDZZ 05, JIBRKRORERRIT
EEH YR hyper-reactive B REBLE %
bhd, EESOREIBEELHRED L VB
B )R O BEIRRE O BERIc 4235 =
L EREL 7,

X wk
D FH# By ISR ESREEECHST
Mgy 7€ v + O L B IRRET O
HLA-DR HREBEHEMENEMROFE, 7 v
A¥F—36:394-403, 1987

2) Sugawara, T et al ,? Immunopatholo-
gy of the skin lesion of Kawasaki

disease, In “Kawasaki Disease”(ed.

S.T., Schulman), pp, 185-192, Ailan

R, Liss, New York, 1987

3) Carswell, E,A, et al,: An endoto-
xin-induced serum factor that causes
necrosis of tumors, Proc. Natl, Acad.
Sci, USA 72:3666-3670, 1975

4) Dinarello, C,A, et al,? Tumor
necrosis factor (cachectin)is an
endogeneous pyrogen and induces
production of interleukin 1,]J., Exp.
Med, 163:1433-1450, 1986

5) Shalaby, M.,R, et al,: Receptor
binding and activation of polymorph-
onuclear neutrophils by tumor necro-
sis factor-alpha, J, Leukocyte, Biol,
41:196-204, 1987

6) Bachwich, P .R. et al.: Tumor
necrosis factor stimulates interle-
ukin-1 and prostaglandin E; and
production in resting macrophages,
Biochem, Biosys. Res., Commun, 136

c94-101, 1986



7) Nawroth, P.,P. and Stern DM,
Modulation of eodothelial cell and
hemostatic properties by tumor
necrosis factor, J, Exp. Med, 1632
740-745, 1986

8) Bevilacqua, M,P, et al_ ! Recombi-
nant tumor necrosis factor induces
procoagulant activity in cultured
human vascular endothelium; Characte-
rization and comparison with the-
actions of interleukin 1, Proc, Natl,
Acad, Sci, USA 83:4533-4537,
1986

9) Stolpen, A,H, et al,: Recombinant
tumor necrosis factor and immune
interferon act singly and in combi-
nation to recognize human vascular
endothelial cell monolayer, Am, J,
Pathol, 123:16-24, 1986

10) Furukawa, S, et al,: Peripheral
blood monocyte  macrophages and
serum tumor necrosis factor in
Kawasaki disease, Clin, Immunol,
Immunopathol, 48:247-251, 1988
11) SBEHE ¢ JNBHRiIcBF 5 Cytokine &CE@
503, £1#H, KNP D Monocyte, Ma-
crophage B XU MBS Tumor Necrosis
Factor i22\WT, 7VA¥— 37:454-460,
1988 )

12) Leung, D.Y.M, et al,: Cytokine
production and vascular endothelial
cell activation in Kawasaki disease,
In “The third international Kawasaki
disease symposium”, Tokyo, pp. 33,

1988

13) Suzuki, H., et al_,: The significa-
nce of serum tumor necrosis factor
(TNF) in Kawasaki disease, In“The
Kawasaki disease, In“The third inter-
national Kawasaki disease symposium”,
Tokyo, pp. 34, 1988
14) Lin, C,Y, et al,: Serial T cell
subsets, tumor necrosis factor,
interleukin-2 production and PMN
activity studies in patients with
Kawasaki disease., In “The third
international Kawasaki disease sym-—
posium”, Tokyo, pp, 76, 1988
15) Silverman, E, et al.: Elevated
tumor necrosis factor production
in Kawésaki disease, In “The third
international Kawasaki disease”,
Tokyo, pp, 35, 1988
16) Smith, K,A,: T-cell growth
factor, Immunological, Rev, 51
337-357, 1980
17) Robb, R.J, et al, . Tcell growth
factor receptors, Quantitation,
specifity, and biological ‘relevance,
J. Exp, Mxp, 154:1455-1474,1981
18) Rubin, L A, et al_: Soluble in-
terleukin 2 receptors are released
from activated human lymphoid
cells in vitro,_, J, Immunol, 135:
3172-3177, 1985
19) REMNR N Ic1T 5 Cytokine 2B
TAME ,E2H, MEDPERE Interleukin
2 Receptor IZ2W Ty 7WAF— 38:49
-56, 1989



20) Jordan, S.C, et al,: Serum in-
terleukin-2 (IL-2) levels in Kawa-
saki syndrome (KS), relationship
to IVGG therapy.In “The third in-
ternational Kawasaki disease sympo-
sium”, Tokyo, pp. 38, 1988
21) BEARE» RO IL-21IC20 T,
WEH70:176, 1988
22) Wheelock, E.F.: Interferon-
like virus—-inhibitor induced in

human leukocytes by phytohemagg-

lutinin, Science 149:310-311,
1965
23) Handa, K. et al,: Natural killer
(NK) cells as a responder to inter-
leukin 2(IL-2) . IL 2-induced
interferon-r production, J, Immunol,
130:988-992, 1983
24) Pace, J_.L, ef al,: Macrophage
activation:Priming activity from a

T-cell hybridoma is attributable to
interferon-r, Proc. Natl., Acad, Sci

USA 80:3782-3786, 1983
25) Aggarwal, B.B, et al, :Charac
terization of receptors for human
tumor necrosis factor and their
regulation by r-interferon, Nature
318:665-667, 1985
26) Pober, J.S. et al_: la express-
ion by vascular endoth"elium is in-
ducible by activated T cells and
human 7 interferon, J. Exp. Med,
157:1339-135, 1983

27) Leung, D.Y.M. et al.: Immuno-
globulin M antibodies present in

the acute phase of Kawasaki syndrome
lyse cultured vascular endothelial
cells stimulated by gamma interferon,
J. Clin, Invest_ 77:1428-1435, 1986
28) Ishizaka, K, et al,: Mechanisms
of passive sensitization, 1, Presense
of IgE and 1gG molecules on human
leukocytes, J. Immunol, 105:1459-
1467, 1970

29) Melewicz, F.M, et al.: Comparison
of the Fc receptors for IgE on human
lymphocytes and monocytes, J,
Immunol, 129:563-569, 1982

30) Finbloom, D.S, et al.: Binding
of immunoglobulin E to the receptor
on rat peritoneal macrophages, J,.

129:2004-2008, 1982

31) Kikutani, H. et al.: Fce receptor,

Immunol .

a specific differentiation marker
transiently expressed on mature B
cells before isotype switching, J.
Exp, Med, 164:1455-1469, 1986
32) XHEITEN ! IgE EEOHE-ANK
JRIZBIT B Fce REBR L 1gE BEARFE >V T
—. BERBE 20:731-737, 1984
33) Vercelli, D, et al.: Human re-
combinant interleukin 4 induces
FceR2,CD23 on normal human mono=-
cytes. J. Exp, Med, 167:1406-1416,

1988



Abstract

SERUM LEVELS OF CYTOKINES IN KAWASAKI DISEASE

SUSUMU FURUKAWA, TOMOYO MATSUBARA,
KEIKO SASAI and KEIJIRO YABUTA

We investigated the possibility that tumor necrosis factor (TNF), inter-~
leukin-2 receptor (IL-2R) and gamma interferon(IFN=-7) might be detectable
in setum during the acute phase of Kawasaki disease (KD),

Serum TNF levels were measured by an enzyme-1linked immunosorbent assay
using monoclonal antibodies to react against recombinant TNF in 47 patien-
ts during the acute phase of KD, Serum TNF levels were seen to increase
during the acute phase of the illness, in patients with KD, The percentage
of TNF positive cases ( >0.43ngmf{) in KD patients with coronary involve -
ment, was higher than in patients without coronary involvement, In addition,
the increased serum TNF levels correlated with the percentages of periph-
eral blood monocyte macrophages among mononuclear cells,

Serum levels of soluble interieukin 2 receptor (IL-2R) were determined
by a sandwich enzyme immunoassay in 42 patients during the acute phase of
KD, Serum IL=-2R levels in patients with KD were increased in the acute
acute phase and return to the normal range in the convalescent phase, The
increased serum IL-2R levels during the acute phase correlated with the
percentages of peripheral blood helper, inducer T cells among mononuclear
cells, Serum levels of IFN-y were measured in 46 patients with KD by a
radio immunoassay, Fourteen out of 30 patients with KD; serum IFN-7
levels were over 0.3 unit, 7mf.

The observed immunological abnormalities in patient with KD reflect
hyperreactive responses in immuno-competent cells, Qur results suggest
the possibility that immunological activation accompanied by the secretion
of cytokines from immuno-competent cells, is an important predisposing
condition for the exacerbation of vascular damage in KD-involved coronary

lesions,



BEHTFIRA b OCRGEEMXTER YIMER ﬁ
BXO—BTIH. BREOMACERENETNIRENHYET

TNF(tumor necrosis

factor),1L-2R(interleukin2receptor) 1FN-r(interferonr)
TNF 1L-2R
TNF, 1FN-r
1L-2R 1FN-r
/ T cell

hyper-reactive



