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Objective : Toll like receptor(TLR) is known to be involved in innate immunity. Many microbial
antigens stimulate TLR, and as a result of intracellular signal transduction, they activate nuclear fac-
tor-kB which produces diverse inflammtory cytokines. Until now, many research topics in Kawasaki
disease focused on cytokine increasement. In this study, we aim to reveal TLR increasement which
might be associated with initiation of inflammatory response.

Methods : We obtained the peripheral blood of ten patients who were diagnosed with Kawasaki
disease in Yonsei University College of Medicine from March 2003 to August 2003, as well as those
of a febrile control group and the same number of a normal control group. Flow cytometry was
done in all samples for quantification of TLR-2 expression in CD14 positive monocyte. And we also
extracted total RNA of periphral monocyte and quantificated expression of TLR-2 mRNA by RT-

Results : The expression of TLR-2 in Kawasaki disease increased significantly compared with the
normal control group but not when compared with the febrile control group. And the expression de-
creased slightly in the subacute phase of Kawasaki disease compared with the acute phase, but this
was statistically insignificant. mRNA expression of TLR-2 in peripheral blood monocyte also in-

Conclusion : Expression of TLR-2 in Kawasaki disease increased when compared with the normal
control group, which means that innate immunity is associated with the pathogenesis of Kawasaki
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Toll-like receptor(TLR)+= A1¥ % (innate immunity)el ¥
oJets 8&AM2A*Y % 1099709] TLR family % TLR-2, 4
of tigh ligand7t 714 @Wol €& A e olEo] 2 Al
peptidoglycans, lipopolysaccharide &2 HSP 59 A=& ®
Al =W AEW Nuclear Factor- « BINF- ¢ B)S 4 8tA1 A%
TNF-@a, IL-12 59 434 AolEslele wuls Ad’. &
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Sate] LYo ZRE  Ficoll-Paque(Amersham Biosci-
ences AB, Uppsala, Sweden) 9A4%2 Wyoz dxddcs)
“H(Peripheral blood mononuclear cell, PBMC)E #2]3}t}.
4 ccol E9ES RPMI-1640 ®jAIZ 28] g 43to] Ficolloll ¢
A 2,000 rpmollA 202 Y4288k, Ficoll 53 8% & Aol
°] PBMC %% E#314 thAl RPMI WA & 33 AlA sk,
2ld PBMCE tlde=® o33 #Zo] FAHXE 4 (flowcyto-
metry)S FA3AT. CD14 H4 Gl AxE EHAA
TLR-2 &4 23& 2A6H] el $xpe] Sdxd i 14ksh
FTHo=z 28] AFH3 & FITCEZ A4 ¥ CDl4
Dickinson, USA)$} PE7} A" & TLR-2 @ZFE3A(eBio-
science, San Diego, CA)Z & &ollA 30&7F vH-A1A 23
skt 2O 2 isotype control(Becton
Dickinson, USA)S ARttt AlEell A=+ e 72
GFE2FAAE AASF F  FACSCalibur(Becton Dickinson,
USA)E ol8ste] Axxd Aol dds FAsA FAX
EAAL Z 20000709 AIE 5 & FHAELES A (gating) 3}
o] WinMDI 2.8(Joseph Trotter, Scripps Research Institute,
San Diego, CA, USA)& ©] &3] Mean Fluorescence Inten-
sity(MFD #t& 24stlen zp 23ke] Blas 98 +-TEST
£ Attt

E$ TLR-29 mRNA HdFES A TFEL A
S(Reverse transcriptase polymerase chain reaction, RT-
PCR)22 Flatgh. 4 LxdAdsFo|A RNase kit
(Quiagen, Santa Claris, CA, USA)E ©]&3}o] total RNAZ
23 T total RNA 2 ugel 250 ng®l random primers(Life

technologies)®} 200 units®] Murine molony leukemia virus-

o) (e}
B &7

reverse transcriptase(Life technologies)S Z 7}l 37°CollA
1AZF 9H-8-AlA first strand complementary DNAES 433
=8

#4¥ cDNAYl TLR-2(sense:5 -GCCAAAGTCTTGAT-
TGATTGG-3" antisense : 5'-"TTGAAGTTCTCCAGCTCCT-
G-3")% B -actin(sense : 5’ ~-GGCGGACTATGACTAGTTG-
3’ antisense : 5'~AAACAACAATGTGCAATCAA-3") Uit
primer 2t 10 pg/mL¥ 125 U2l Taq polymerase(Takara,
Tokyo, Japan)E 75t GeneAmp PCR system 9600(Per-

Table 1. The Median Age and Expression Rate of TLR-2 in
Kawasaki Disease

Pre-KD"  Post-KD' FCF NC?
Median age 24.3*1.8 321+27 221%15
(month)
TLR-2(%) 79.7t131 609%+221 762*t144 11.7%146
“Pre-KD : Kawasaki disease(before IVIG treatment)
"Post-KD : Kawasaki disease(after IVIG treatment)
*FC : Fever control
SNC : Normal control
TLR-2 expression in Kawasaki disease
.1.
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Fig. 1. Expre*ssion of Toll-like receptor-2(TLR-2) in Kawa-
saki disease. "P=0.413, TP<0.01, TP=0637.

kin Elmer, Norwalk, CT, USA)°lA PCR< F3sl%ith.

7 Aglwtel ol AWzl BAAA Aol fidlor
CD14 ¥4 Zxgdgas w9 TLR-2 ©id Id
S AF A 3 79.7+131%, A= F T2 60.9122.1%, T
2T #2F 76.2+114.4%, B4z #2F 11.7114.6% =24 7t
o7l Az A ARl A dEo] A glFRwro FAH o

2 Fo8A S7kE ] AATHP<0.01)(Table 1). 13y 447
o] wE TLR-29 @S By g HAuth Az Fo] 74
SFAAT AR Fodt Aoli= Holx ggken XE A
A BT TLR-2 HAE gl Aol& Holx|
2 AUTHP=0.637)(Fig. 1, 2). & RT-PCRS 53| 7tefA719

T A @xe] Txde ddFolA TLR-2¢ mRNA LdxE
2ol 7k S F1¥ 4 ATHFig. 3).
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Fig. 2. TLR-2 expression detected by flowcytometry in

PBMC of KD patient. MFI level of CD14(+) and TLR-2(+)
is 64.8%.
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Fig. 3. Expression of m~-RNA of TLR-2 in Kawasaki disease.
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N&ah delahi Al A% Aol g 54

o] AP zslele] AL Toll receptor 7t olH e HHA
s sk ez 4y ded Toll re

AR 2z AGAN A7} 243}
o] 9F9] mAE g FHE=E RN oL JHEs)
A @,

BH EF5EoA Toll receptor?l homologous receptor”F
UAEoe] o]F Toll-like receptor(TLR)®|&3 b=t o] AL
1ol AlEegwdz A FA7MA 105 77F Balx Uk o

52 w5oR 5o e FEAe fJYste] nAE] o
Yt E o] A E AL dH(pathogen associated molecular pattern)
Ug Al AW AAA Y FFAA qLg FAsn o W
wooldet 34 WgAel AR #olate Aom 4R )
FA A S} 2 &

FAAA A EZAA BFHE = TLRE
.]

@47k TLRe #r=7F @eol #sixl=v TLR-39 4%
ulolel s grdel olaf wHEolAl: dsRNAS #A8M'Y TLR-4
= a2EAAY F23 FAAEQ] lipopolysaccharide(LPS)
2 A48 ¥ TLR-5% flagellinl & &A1= <A 3l
o TLR-9& whele]obs} wlo]e] 9] unmethylated CpG
(cytosine-phosphate-guanosine) DNAE <¢14sle] BAIE Z
2 AAANEL AL EFRRIAA, AT AE55E FET
SRR

TLR-2€ TLR-1, TLR-6% #& tH& TLR¥ o|ZFo|gAl
2 o]Fo] o MR FAYES dAs=d ) o o4
Alxt, 23 A Alst, vlolzmulE Elol, spirochetes] lipopro-
tein, 238 YFAAT2] peptidoglycan® lipoteichoic acid, vle]
et gole] lipoarabinomannan, X9 zymoan S°] L
Aol thT T ol-ge] WU HolH AR Wk ofe} o]
Al e HSPEY 22 9wdE o] TLRY HE=EEA
TLRE A58 & gl waj g ™)

TLR E°l 93 Asddelr g54dL TIR =vidls &%
NF- «B9] A43lo|tt, & TLREY TIR =Wl Az
2l MyD88(myeloid differentiation protein)& &3 IL-1 re-
ceptor associated kinase(IRAK)S®} E3AE FAstaL o] A
IRAK, TRAF6(tumor necrosis factor receptor-associated
factor 6)°] A4l 43 2 A&HE AsAGES B A

HOo R NF-«Be &43t& oprlsty &A4sle NF-«BE do

o

- 317 -



e 9l 490 AFSA Y SRl A

=N H]

o=

g s frAAe BdS g B0
ZFpA ol A Hol= dduluAEe] &4 THAXZ
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AZVEGA e F7h, AEZHG
" EFTOA EejEste
Eloimbrﬂ ole3t A4
A o)A TLR7} 2
7}9}4771‘3* rte] £4H %ﬂﬂi-ﬂr%oﬂ PEtas
TAIEL] FAe] Hol= HolghEA wd %}@%ﬂ 543l
AgFFe] £ IL-1, TNF-e, IL-62
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o] AZwt
= a8 9598o] AT F3IF pathways 8|z s
Hzol Arden AgAor shepapwel F471el TLR-2
o] HPZIt BFE HoR Hol AN AFWHe F3X
@Al TLRe] #9d 7HeAdS Bl Aol & 4 gk
T 7hE A A% wkgelA MeolEgln §4 TLRo|
S7Hg e AAEE uEd w3 gz Al TLR w2
do] Z7tgdthE AL EEvkst do| ofvy @A sty e
Aoz AAFHIL A A, vpolzi~ T ATFES U
sl B 5 e AdE AZEc el TLRY 938 §
& olAA HEAA B st Al qAS FAHRE

o) [e]

A=
7R ol THIES] E438HE deod 5 9l 2l
o Waire oe] AF7F A AAHI lon FE FAES
oge =goR Yehta vk @ATA TFeRALT] ol A
Zhetttn 4E W FAEZ+=  anti-endothelial cell antibody
(AECA), ANCA (anti-neutrophil

IgM, IgG), anti-human cardiac myosin antibody, aCL(anti-

1

o,

o
o,
olN o

cytoplasmic  antibodies,
cardiolipin antibodies), antimyeloperoxidase antibodies, anti-
thrombin III antibody, EB virus®] virus capsid antigen®ll tl
@ A 9 Lipid Aol g Hipid A A,
heat-shock protein(HSP65)°ll &k &)
kDa @@¥j @] i3t A Folrt.

Mycobacterial
FHFHETAEL 70

°]F HSP65el st A= ﬂl LH A ol FAAH = T
AW Frolol = BCG HERS 4S8 4 Ju T3
3471 #ele] A PPD skin test® A A9 7] 5F9kg
A gl vetva e TARS] J4% 54 4
IL-29] t&ke] 717 Yeldsd olAde tE wddsoas
Fop £ g oIt tBol In vitro AFPNHE
HSP65° tisl TAIES F23 Ale]E71919) Z717F B2E A
oY Eg o)dlel] BOGE HE@ Bokel sheiY 5% g

ol A HSP65ol tiek Al %717F 919 ”” mycobactrium
o] HSP659 ™3 human homologue®! HSP63°] 7FebAb7H

223 CDI4YA AlENA Toll-like Receptor-22] 23

o] #4471 %7}%13}538) 59 olA7A e o7 RIE myco
bacteriaum HSP65 %2 HSP652] epitoped} nARE-SS Ao
7]%= human HSP63°] HIE ZhepAb7]i o] Ths o 2 Aje] AJukel
A= obd ATt R ThRA7E e WAAE ST FEoR
A dgs ke RS /\VW}U}"’ B 4 vk ool HSP
o] shite] t=g #-g-ste] TLRS] 2d-& 07}*]7]E}L H
<] EJ—7} ‘Ri—oﬂﬂ L 04?94 AT}l x e} o] ThepAl7H €
fiﬂr g 2 ﬂﬂ“ﬂ’ﬂ% TLR-2¢l i@% ‘3%
3 TLR-29] 2|7r=2 HSPelel takat Aol &
RorZ 9l o] digk AEE o}4 frrEo]o

} At ZheAN S doTl= 71E EAsd
o] Sste FEIA F 5’41‘%01]*1 AEA A &

5k
YolEA 7rol]l o]3T FAEZ 23 TLR-29 FAZE 7}
Agrhs Aol JreA7 8 el WRle] AHA WA Bl

H| F=0]

] TA AR o] 6]—1?.] o7 xl—%

7beidel den olAZA e TLR-29 2ii=E
& o HSP# vEe] A5 ¢
3 JpsAdo] mrta AZETE wEkA JpeAE e 2aA e A
ATk B AZIT)

)
n

EERIE ST

ok 2 Aol AREE i Shele] £ 10WoRE A
ol S0 B A4S o R ste] TLR-2 % o}
Yzt t2 TLRel tisixe ZAb] & a7t 9o ¢kow
Wwegst Fofell A TLRY ligandel oig 03_?7} P45 7fet
AY 3zl Bolslk 9ddA(ligand) ol B3 7R Eof
A

o= 7ldErt

o o
45 A A

g & B AydAs
(TLR)® EAA=E Ay
of W&l etz sk
gk 20034 Y74 Ax el gdeA 7Iekat
ow gk Wk gho} 103 TEHAT 10 R AFHET 10
=
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7FebA7I Bl A toll-like  receptor

Azukgo] sy AREE 77

dods A2 F FAZEAHlow cytometry)E A ¥
Gl dEFelAe] TLR-2 TAREE FAS
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o =3 Fx g 93T total RNAS ®23 & JHA}
FTHEA AAV-ERT-PCR)E Al¥3te] TLR-29 mRNA
d5 Ayt

Zd o} xreA e TLR-2 e AT ET 544
o= fFoIA F7hE oy dAA T w2 S By
F7IETE obFA 7oA A AAR SAH R Folg Ao
v Holx ekgkm Fxwryt dEulETe TLR-2 = o]
JE Aols Holx] okt EI FAY) At R
d7tol ) TLR-2¢] mRNA 2&o] F715o] it

2 B TLR-29 WAL 7k gapel A At
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Hlaskel Z7hEe] glglon ol TLR % ol& 5d HiA
A A (innate immunity)7F 7FRAIE O] W1 AdE F gl
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