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OIRAMM IL-180F 2&Cl Z8i0l
DIXl= S0l &st B

& 8 007

o] A7 dFWglA IL- 49 ABE FFT, - 71 27 WX & AHE T GFEAN -89
48L AEY EHoz APHT.
ARFEL AT AR w42 47 1000t S dFeR dgen, b9 394 488 FRFAT

A glo] At IL-82 A4EE 4 Y= LPSe) ¢ 2% 2 LPS 92 A4=E 249 IL- & $4st= 434
A7 LPSE B-UFA T 8L ¥ Aoz oM, 10-50pg FAZ AXEY Qo] IL-8& Az A
ARe U n, g8 A1 2F0A [L- 85 AN 58], 22227 BEGAN TN B2 ¢S AT
< gustgth

2. BA7Zo| 50pge] LPSE Foatn IL- 89 TNFa o AAA A% ¥ete Basie AglA, IL-4& Fo9 2/
7t Fo| Z7197) AR e 4513 AT Fol] HuFd £getn, Y} Thste 24X A Fo e vl Filol
ZAgon, TNFa s 59 143 A3 Fol] 715)7] ARsle] 2-347 A Fof] Augd 2281, 1 9
Fd ZaH7] AFsl 6A17 B3 Foll= wEFRe] AEFHAT

3. IL- 88 AR Ed3tad IL-89) AHE BF AGA, A7} T8t leucocyted] 7t Ff 4543t
A3 Fo] AnA o TR 36AZ A3 Fol Y27 FX o et on, A X713 proteoglycaqn®] A&
1587 A7 ¥ Azt o] 45-60A17 AT Fol] HrjolQ T, WA B Foll R FX 2 EFAF] BFH2
o, P22Ad Edsld cyclooxigenase AMEE (prostandin E»)9] &2 0] A5 AN E vk oEH s
27132 Vel

1. ) £} (lipopolysaccharide, LPS)ol] &g @528 A28 sty 48 B B-AX g 9% 7L A5

ol AB2RE LPSE FEE 7192 #AF FAA IL-FE G2ZUE 2719] 4 Azkoljol A Elo] 4-54]
2 Ao Arhko] A, 42 2YoA leucocyte(BEH E)e) A, proteoglycand] 24 F cyclooxygenase
RAAEPGENY ZAE FEoHE, F A2HSS FATE AR 29 shtglel BAPA

( ZQE0|: IL-8. 9=, proteoglycan A4l cyclooxygenase HAWE(PGE?) )

x
i

ARE FARRE 715 A2 Qo 34 A
o it Z7)d Hgste EAFdE Aol EFL
BAe FalA Aol ddstd 2 WRIAEe] g (cytokine) ©. A Q| F0]71-1 Hlek(Interleukin-1
beta, IL-18)} F ¥ A1 A tumor necrosis factor,
B TNF)Eo] 9oH, o5& AAY 34 FAd 7

" Zaitisn xnichst DYE A AMETo) \F)eol 2=,
2 As|cystm x|DioyEH mASHDAl M4 oste Faz2EIY. IL-18E FFolv Bt
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S #AE A U 598 B3 = AolE
o zn? xee] HHRATE A28 ndE
A(collagenase)®t T2 A} (prostaglandin)S
Ao N AFxA e JIAE AT AR
Y deA gk £ -1 NARLHNA 29 3
EA24E FEANZ & e FAEE /A3 e
H Z2FHARIAEHY] FsFEoE FEFFE 4
NNN= F?,

IL-1& Zgoly 93] tgt 39 e 274
3t Ze)gelo] =(polypeptide) 24 ©]9] 71F F=
H2 AEH e HAE, HFEAE, g9
(synoviaDA ¥, AFAE, 53 2L U3 230
A arachidonate WAMIEE =3Iy, XA (lym-
phocyte)9ll Al lipoxygenase AHES F =T 44
9l 37 &4 sl MAE g A2 5
$< UelE Wolr|de] Sudr. o83 vk
Z& &4 F £ A7 U4 2Asleg F4 g4
3 PR e F2 ARy el a4 ukg
o8 FAHY, o]glg g9 FHNN IL-18E
goly dF ¢ AQukg-g fste 271 34 v
o 2% AEA 9 shtolti®. meb IL-18
t 9459 2719 e 2B dRd2A o9
AESA EdE= A9 BE ZF oY A7|oA EF
"t} IL-189 #Yle= U T/ ATl o8t
FEEY, G T/ A EFRIY itz dd
A}, KaplanS92 1L -19] AANHQ Fgo] djate]
AFslx ol9 Ede S04 B ol R ¢
HAA A E nFtha itk F44 FEAA IL-1
S Y7 E FUsn HRHEARTY FAE A5
Y FFFE FEEe FEE BAY. wEgA, ol
A5 g FAE FE FEoZ RAzth

GowenZ"& Alge] 4% (trabecular bone) &%
B 32" Z2A YA E(osteoblast-like cell)& T
3t &3] IL-13 3 1-347 wjk3 A, 3¢
3 o] AXEd] 9 PHITdre 571 A3 37}
331 AX §71 Robgthn Bauslith BoyceSY e
A vhexd IL- 1€ FYAIIE AT F
PGE:°ll #88 AZgFo] Ytz 2443 Fo&
#2448 Z(hypercalcemia)e] #FFEhn st
Rafter’& A #ARA oo JH2AZE
2 IL-19] A3 9l3le PGE:St g &7l AdH
=4, ol& g%l e FE A W EH T (polym-
orphonuclear leukocyte)7} IL-18] 8 A X}
2 39k £, JohnsonE'Ve WAe} gz

z
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CHAIWAAS 282 45, 19084

LPS(lipopolysaccharide)E& 93 AgolA HFE
AE7}F IL-12 Bulgta 3

ZqAE ZRAYES IL-1¢8 EFoz2 BAAL,
ZESE ZRALY JFAXI FES T 2
gt} DewhirstS™e WA glolel 323 & -la &
& [L-14 9 PTHE EAd) Foitn W¥shd “Ca
fed g A5 Aszgo] e, ofF n| e
IL-19 EAlstd = PTHS g & A3 25571
gutgttn stQh. GowenS'2€ mouse calvarial
assay systeme o]&3 AAoA IL-19 g A
3 ZEFSE B3 vl 9l &, IL-12 calvarial cell
dA WEel PGE; #2& AS3H o8 Adde
PTHo| ¢J3ted wiztdcin stglch oj2id 4824w
g A g9 BAR o B |, v|F] M EATL
ZE N2Z FFFE 83 +HE & dde
HA F83 onjg 7zt

ZAAARIATNRE ZEFE FAT)= Aol
EFglozx & <A U ol EXFS
17-KDa2. 24 F2 a3} tj2] ol st A4
H0 dZAAd F2 #A gt ol FF IAXE
£ A3 IL-19] 6 E FE37 #F 7Y {3
< Z/AT®. d2d FiHE 2FS Ao
IL-1& TNFET R 2% &g Helvh a2y
StashenkoE¥9] B ud) &)3t3 A BAHAA IL-1
et} IL-18E TNF BAld] F3td d2A 29
Qo] 2AHY o] Frix] Ao EFRIL F5HEI
£ Hdm &t

IL-18 % TNFE 1 HE84 28 AT A
AAEY g e depdozn A9 A4
& FAAIE 71BAQ T4 T2EY] 4FY A2
2 A3 gk a2y, JESH Zgd g A
FETAE dAZ AZBAFEN A2 AolH, HA]
AA o) o] 52| B ofH A ueE doI)=A
o g AL ol Bt £ 1 YJ2H0|
AAHA AoH e Ao EFQIS] AAT FAL A
Ao} I fA A1 SA g, B A T A7
e Aol 22 By 453 2L ¥ A9
otzlo] ol¥A BdstEAd dEME B it

WA A Holo|FL Ao} 9] dFWg <
3lo] o]RojAT} o] AFE WA EA] A AR |
g8 B3 A= oste] TYHE Kotz
9 459d 71dd Aol 8T JEE &

E 7HEE ) A% A7 dEeg dF
3 IL-18 99 BAE 797 A3t dd9 &
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3 IL-187 ARAo 2 7493 LE RIS 3
EEMICEER SVEE ZEEE T
o 1 ase #FPT

0. S7NE X 2
1. G2A=

A FES A 84 ICR(nstitute of Cancer
Research, USA) vh-$-2 Z+ZF 100vke] 0|l e, &=
PBried T B4 AYFEATLE FHAALAE
A it AF7IHES BAAAI AL #E
o me} ALSEHEA Aol o] &3kt

BE ANeke F2 SigmarHSt. Louis, MO, USA)
AES SR on, AFAs Y Ao A AL
2 ATIHT A AA A

L "g459d Alawte] 8¢
|39y 224 LPS(lipopolysaccharide)E At
£ P. gingivalis, Escherichia coli, &

yEo istel YA, 9T L

e
f

_yFl_,
me
flo
-
o
k=3
>

o

A7\D 2ESE FANT)E Xl o] 83
g o83 “Q20Y A2T) o AR 9
da) oed 2o Adeadn.

1) LPS 5o 2 LPS¢ I1.-18 9] ¥stEA 7} leuc-
ocyte (monocyte )&} AT &Ad| v]xe Jg

leucocyte ( monocyte )& B2 2 Wik

ul-§-20] FAAGNA FAZIZ AP &R
A2 ¥ RPMI-1640 ¥iA & 1:42 3 A sta Ficoll-
HipaqueZHJ 2.2 42 &%, 800rpm o2 1083 ¥
828t monocyteZ < AU thA] RPMI-1640
Hjx) 2 33] A3 & 228 monocyte THE limited
dilution®] 2.2 24 well plate (Nunc, Denmark)ell &

OfeAA IL-187t @B WH tixle I

Z8hm, 5% T7ks A1l 243 Bl F
pag AEee Zelsel 439 et

monocyte®] AEEA A

LPSE ol &3l 435S A7 Ao, A2=S
g JeER] gn 458 dodl= HAd LPSY
kg 7] 943l LPS @S5l % LPSe}t IL-148
9] WHEAT} leucocyted MEBAC viXe I
& BABPeH, ol A3t MTT testd AA8t
At

5% ERbLA A Eug7] EolA 96 microwell
Plate(Nunc, Denmark)&olA LPS ©EFA T 0,
1.0, 20, 50, 10.0 20.0, 100,0, 200.0 ng/ml®] LPSE,
LPS$IL-189] HEFATE LPSS IL-158 & 424
03} 0, 1.07} 0.2, 203} 0.5, 5.0 1.0, 10.07} 2.0, 20.0%%
50, 500 pg/mi# 100 pg/mie] EFH-E 100 ul/well
A H7ysta widsrch

Bl F%¢) leucocyte ¥l FH ) 5 mg/mie] MTTE
o & wjokel o) 1/109+2 A7}sta, 37CoA 4-6A12F
MY ¥, 4 well2FE MTTEHS AAsz,
DMSOE ¥ &3ty @& MTT- formazans ¢
As) AAZ F, glycine &FA( 50 mM Glycine-
NaOH )& #7}8ta EMA|A ELISA reader® 540
nmollA AXEAHE SHsA.

2) LPS7} aleF monocyte?] 1L-1 8 AAkel W=
= 4%

B2 8 %¥FEQ w2 monocyteS RPMI- 16408}
A9} 87 24 well plate (Nunc)ell #5313, 0, 1.0,
20, 5.0, 10.0 20.0, 100,0, 200.0 pg/mi2] LPSE 100 1
Vwelld F7lste] 2-247 759 vl g3 &, Wi FET
Bg fFHste] IL-149 A %S ELISA reader®
Attt

3) LPSd| 913t B-"EAZ(lymphocyte)d] &
A3t HE

LPS7t BAA TS AF3t FA L ST
A9 g RE 43317] $38te A (C57BL/AXC3H)
F1 (B6C3F1) (17-22 g) mice®] H]74A E(spleen cell)
E B ujksle] LPSol 9@ A9 3 A2 5
B-Axo 43l AE=Z AT

H| A A 28 RPMI 1640-10% fetal calf serum< =
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3|48t 5x 10° cells/mle) B=2 235tk W
(05 ml aliquot/well; 4 replicate wells /A2 #)&
48-well cluster plate (Costar)|AILPS (25 ug/ml,
Sigma)E F7FstaL, 37ColA Bellco (Bellco Biot-
ech., Vineland, NJ, USA) stainless-steel tissue¥l] %
7] (%8 4-5 psi, 10% COy, 7% Oz 18] 3L 83% No)dl|
A rocking(8-10 rocks/min)3FHA  ® i)
Polyclonal antibody®] ¥Hg-4-2 vl T 2U Ao &
A9 ). TNP (trinitrophenyl)-hapten® 2] sRBCll
3 FJAEAd ME & Jerne plaque assay = A =
oM AIE$SE hemacytometer 2 23 3o}

4) F7zANN LPSel 9% 45 924 1L-1
[EREER

RT-PCRYel €& IL-18 mRNA 2] AA} A&

nFo 2 AFHE IL-182 FEAH 23317
$13k reverse transcription-polymerase chain rea—
ction(RT-PCR)& th3-3 Zo| AA|3ldd mRNATE
Ao AANAEE EAstH ) o] WHL Jacobson
5o EPe 283l ALgAL. =, dANEAS
(reverse transcriptase)¥H-&S €3l 05 g9 total
RNAZ Chirgwins9 o2 228", 10 nge]
oligo dT ( 1294 18 oligomer, Pharmacia)®} &7
64CTAA 1027 B3t W3-8 A58k AdA
23 & JAXNFELANHLA2A® M-MLV reverse
transcriptase 200 U, 1 mM deoxynucleotide 5'-
triphos—phate® &7 37CNA 60837+ B34}
o|ZA d Aol cDNAE 0.1 ug? primer, 200 1
M dNTP, 0.1 U8 Tag DNA polymerase (Promega),
We- g oA FEAHG?, IL-18 primerd] %
71 g IL-18 sense 5'-GCACTGTACGATCAC-
TGAACTGC ACGCTCS IL-1B antisense 5 -TA-
GGATCCTGCAGTTATTAGGAAGACACAAATT
GCATGG3'°]9 2., PCR2 DNA thermal cycler (
Takara Co., from Cetus Corporation, Norwalk, CT)
E A8t om Hhe-2 94Tl A 40 X, 627CAlA 40
Z a8]3 72CHA 60 29 30 cycle 34t ¥ke
EL S AVjd ez #4389

i B

(1) #7249 LPSE 0. 1.0, 1.5, 5.0, 10.0, 20.0, 25.0,
500 pgs FAtL AAHE IL-14 mRNAE
RT-PCRH o2 &elslgt)

(2) 77zA LPS 100 ng< FA8ln g %3
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(T2EIAE, v, o, FEBE, dEFEZA)
o] Aol =& IL-15 mRNAE RT -PCRY S
2 gsig

2. LPSOll gt UE HEMOIM 1L-1 82 TNF
o] HzaM

LPS( Escherichia coli LPS 0111, B4; Difco Labs.
Detroit, MI, USA ) 10 ige $/FT2 gHstd F
Moz g 20 u7t F=2( 10 ug of PBS /20 ul of
water ) 233, o] A ulg-x 1000l #A
7ol FAFEIA T Al d 7 AT FAZIE AL
g3t FFAE 2gkow, 4T, 6000rpmol Al 60%3t
HA R G &, cell-free synovial fluidE 2o} -70T
o HE3lA o|& ARE )

cell-free synovial fluid & IL-188} TNF2| & &
QS v XA ZE 10 U/ml hyaluronidase (Sigma)
2 37TColA 1A 2HEt Ealatdrh

IL-1B EIA kit (Code No. IM1042 )¢} TNF EIA kit
( Code No. IM-1121 ) ( Immunotech & &HEA T
2, Nagoya, Japan)$} Bacterial endotoxin (Sigma
Chemical Co., St. Louis, MO, USA)& Al&-&gich
PlateE 100 u1¢] 0.1M sodium carbonate buffer (pH
96)9 =91 goat anti-mouse IL-1p IgG, %+ goat
anti-mouse TNF IgGE ¥ 1 35352t coating 3t

S, PBS-Tween 20 (0.05 %)2.2 Holgm, 1%
bovine serum albumin (BSA)3f 0.IM sodium
carbonate buffer (pH 9.6)% blockings & ¥, 4%
100 ple] AIREE 583 4TolA 3HF st B
235}, biotinylated goat anti-mouse IL-1B, =&
sheep anti-mouse TNF (10ug/ml)Z coating3}t$iT}.
S 9138l avidin-biotin- peroxidase complex
(100 pl; Vecstatin ABC kit; Vector Laboratories,
Burlingham, CA)®} o-phenylene diamine (0.2 mg/
mlEEZ 100 E FISEE(H0) 002 %37
0IM citrate buffer (pH 5.0)& AM&3le] ELISA
reader (model 2550; Bio-Rad Laboratories)& ©]-&
490nm A &3 3ok

olujo IL-18¢} TNF? colorimetric assaysZ ¢
o] FehaslEy dAddFe 242 DuboisEé
W00 owrydE? o2 glucose (Glo)$h bovine
serum albumin (BSA)& XFE2 2 39 [L-189
TNF& A ZEA3A-
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3 IL-189 Fo7t A7zAd n|A

s

a3

Az 0.-1p9] #23] FA

AAZ LPSY 98t =8 FAAFHAZRE
AAE 1T 79 Mo|EJRICEZRE [L-18%
T BEgte AL 71eH g ole g Ba oplg
3 A FE v oot A ojn] g7 w29
IL-189] cDNA%Z o] &3] A= -1 A48t
o A@d) o] &t} wp$A AZF IL-18 (hrll-1
B)= IL-1p cDNAE 7HA 1 9l AZF fAFS 3
AN AT FE AP Fetd Ao v o
THOZRE Eofiol AXF2ES gsle A2
& IL-181& AASET?. wmgHe 53 x 10°
U/mg% 2™ endotoxing & 2.0 ng/mge]sts A3
o 9% FA XS A=A

1) #d7} el Fo

%% IL.-18 (Pfizer Pharmaceutical Co., Tokyo,
Japan®] polymyxin BE 10 U/mlgH), =& A =3
AN BA G IL-18 50 pg T T 7ol FAIG &, A
L HEE FAZE ALESte] BEBAE now A
synovial exudate cellsS #43}3L leucocyted +E
Z3 3t

T, 45 d@ st X E=2M proteo-
glycan &%< 243t #a7 A A T &
WA Fa) & A< papain(A 8-8H-g U F2] 3] A}, Tokyo,
Japan)S.2 B3 A17] & FL sulfated glycosamino-
glycan< 1,9-dimethyl- methylene blue assay* ©.2
2389, proteoglycan(PG) %S A8 2
mg? glycosaminoglycan pg .2 # o] sto] =7
3 %2 EASG L

2) Tz 2o

(1) AZF IL-189°] cyclooxygenase-23t4l o} 1]
= 9

Cyclooxygenase (prostaglandin endoperoxide sy-
nthase, E.C. 1.14.991, Cyclo-oxy)+= arachidonic acid
€ prostaglandin Hy (PGH)Z AZA|71& Fho)|n,
PGH; € 1% o8 714 9] prostaglandin® 2 thA]
Ag= o] Thromboxane A2 ATAT?, 1722
o Az ML-18E 747} 0, 20 ng D 32 50 ug
Fo3la, 24Nt Zo) tissue extractE: THS0]

OtAMAM IL-187F BEC] L0l DXz G&

cyclooxygenase-29 &t polyclonal antibody® A}
£-8td Western blot analysisE Al33t cyclooxy-
genase-29] ¥EE B3I}

(2) A= IL-1 49 93 Arachidonic acid®] HHAMF
E Aol niA= 9%

Az IL-18E 72} 0, 001, 0.1, 1.0, 10, Z 100
ng A 7R TV el FAFSAL, 24A3HE<L F
A8 AMEBte] T3E Hole FRARF A 23
Hg mokon 11 o] el TS Frtet
Aot FA4dZ 22 Y-S RadioimmunoassayH 2 .
2 A3l cyclooxygenase WAMME, & prosta-
glandin E; (PGE2)9] A =E A HFsAch

3t 221 2] tyrosine kinasedll 2|34 cyclooxy-
genase WARME(PGE)9] A/Ado] A5 =49 &
TE #AFET] A3k, A L-1BE FoT ¥
tyrosine kinase$! erbstating 0.01, 0.1, 1.0 &< 100
UM £o3tar, 183 tyrphosting 0.02, 0.2, 2.0 &
20.0 IMF 8t & cyclooxygenase AMFE(PGE?) ]
A& et

m. 512}
1. LPSOIl Cfst SEE AIAE =g

1) LPS 2 IL-18el 918k H2] leucocyte
(monocyte)2] A E&A

LPSe] o o] £2] monocyte?] A EEA ) 1
e GTE AR et MTTO o3 A28
AAE AAEA T LPSY Fof#ko] 1.0 - 50 ng/ml
A= Tt &2 w3 A XG4 Ae)7t A
o1} 200 ug/ml AN = A AZEAFY A4S U
EFRth(Fig. 1) @EkA 50 pg/ml oWelA 234
LPSE Ed93l= AL monocyted] A 93-S F
A %& Ao eyt

3 LPSe] Fofgo] FEFAU FHHEIL-1
9] o)) Z#E o] monocyted] A EEA FeFS
A9 RS AR At MTTH AHE Al
A3} 50 ng/mi2] LPS9} 10 pg/ml IL-1p2) BTl &
¥ leucocyted] M EE/go) AEE T4 Re= A
2 el o H(Fig. 2), o 50 ug/ml7kA &) LPS Fo
= AAE = IL-187} 10 ng/ml 742 2 #7HA] mon-
ocyte?] MEZA d&FE T4 && A2 Yehyd

o N =

r
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Fig. 1. MTT test of LPS on mouse monocytes.
As a negative control, 200 ng/ml LPS gave
significant inhibition of activity.
Each point represents the mean® S.D. of 5
experiments.

Fig. 2. MTT test of LPS and {L-1B on mouse mon-
ocytes.
As a negative control, 200 ng/m! LPS gave
significant inhibition of the activity.
Each point represents the meant S.D. of 5
experiments.

o WA o] $riAs) MERAAAE B LPS
£ o 8% AZHINYL 50 ug/mlol ] Fojako
2 sl

2) LPSe) 93 mouse monocyte®] IL-1p ©eid A}
3 &3

5%&at7ke AEujErlolq wldE 96 mic-
rowell (Nunc, Denmark) Plateo] <8714 F%9
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Fig. 3. Effect of various concentrations of LPS on
IL-1B production of monocytes.
As a negative control, 200 ug/ml LPS gave
significant inhibition of the activity.
Each point represents the mean* S.D. of &
experiments.

Fig. 4. Dose-dependent B-lymphocyte-stimulating
activity of LPS

LPSE 37}sled RPMI-16408 A oA ujFAIZ] H,
IL-1p23d %S ELISAY o2 3 Z3}gth Fig. 3914
yehd vhe} 2o] LPS F&= 1.0 pg/ml, 2.0 pg/ml, 5.0
ug/ml, 100 ng/mi7AA = FToEFHoE PAAEA
&397F e, 10 pg/ ml, 20.0 ug/ml 2 100 pg/micl
Me FARE FIEZ L-167F AAERLH, 200 u
g/mic| A A7do] A=At

3) LPSe) ¢}3 w9 BAZ(Lymphocyte B) &4 3}
3}

LPS7} WA Ao &4 vA & 9FS HA
e AL o] EZ o 2 G5 AIA A
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Fig. 5. IL-18 mRBNA production induced by LPS
injection.
Excess amounts of LPS were injected to
the mouse oral tissuse. mRNA was then
isolated and amplified with each primers.
Results show the PCR amplification of
cDNA for B-actin. and for the macrophage
products. Lane 1, molecular marker of 1 kb
ladder: lane 2, without LPS injection(LPS 0
ng): lane 3, 1.0 ng: lane 4, 1.5 1g: lane 5,
5.0 ug: lane 6, 10 ug: lane 7, 20 ug: lane 8,
25 pg: lane 9, 50 ug.

X9 gA3E Hristed F840 gt w9
HANZEE YA O R [PSE Bodd 3 & A E50
i3} polyclonal antibodyE @A B A X9 &
A4 dte] B-Aate] EAs 2 FTHste o 23
£ Fig. 49 A|A18tqch LPS %71 1.0 wg/ml 7+
A= LPSY sro&Aoz FA3 AP XS
7} F71815eH, 1.0 - 30¢g/ml 7 & FAEA
Axs7t gt 2718 5o B 9947E AF
Bted 228 AaAEEE 9F 018 pg/miolAtt
LPSet 28 gl ¥ d-& nlg 29 o] 4 ¥ sarcoma
-1803} 22 F4 AXE JARIE Aoz IR ¢
om® o]l59 2o A ¥ FE FHAQ cytoci-
dal £ & oy F% AE AR E3o g o)
o, o] E3= $39 WA A gl ot o] Fof
At} o] AFAE LPS7 4A71 e 5k A&

Fig. 6. IL-1p mRNA production induced by LPS
injection in various tissue.
10 ng of LPS was injected to the mouse
oral tissue. mRNAs were isolated then in
various tissues and amplified with each
primer. Results show the PCR amplification
of cDNA of {L-1B mRNA. lLane 1, oral
tissue, lane 2, peripheral blood cell: lane 3,
spleen: lane 4, lung: lane 5. knes joint:
lane 6-8, oral tissue.

oz B-Ys7e FAYAE FAshe Aoz vy
ek,

4) LPSel 938 mouse A9 IL-1p AxE
mRNA AApFois gel :

LPS7} mouse Z&3]A IL-1& /‘3/‘}0}-‘5 | &
g Aisd Aozt =AY 04 g #Qlg
71 98t zAYe PCREFES }04 IL-1p
mRNAS] ArAEEE SIS

LPS9 2 & gasle] Az Foig 43
AE LPSE 10 3 15 g & 5ol vlekgt AL
4:%—; B0 50,10, 20, 25 2 50 ugell A F 3t
A g2 AALE JeldthFig. 5). o] 23 Fig. 39
A YeRd LPSS el )& 2 2 monocyte?] IL-1
B AgAto] UEhg o, 10 ugoll A 100 ug7HAl & AL
A=2 IL-1p7} AArgths Anet AR 2371
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Table 1. Time lapse of production of IL-18 and TNF during the course of lipopolysaccharide (LPS)- Induced
arthritis.
The contents of IL-1B and TNF in synovial fluid from mice at indicated time intervals after the
intra-articular injection of 10 ng of LPS were described. Each point represents the mean* s.d. of 6
experiments from separate joints.

IL-1B (ng/joint) 071
TNFa (ugfjoint) | 0.01 0.33 125 1 096 | 038 | 012 | 005 | 003 | 005 | 004 | 004 | 003 | 0.03

ERStT. Az BEote A)BIF shtzhe RE 8¢
E Az, 89, ¥E, ), FERE N 10 pg g & Yo, IL-188 A2 AFF 774 &

LPSE F9q% #, 74 A7z AAd=+e IL-189 2 24d 43S v vehte 4588< 4

mRNAZALFE ZALSHATHFig. 6). AV 2 37 gl £ 227} & Aoz ARFHU.

2 IL-188] mRNAZRAFA Zho]7}h gl&o] &
ReH, dY, wF g dzAuoe A2 7§ 3. IL-189| S0P MAEA0 OIXl= &
WA o B IL-189] mRNARALSS HSth ~

ol 29l AAZHE monocyteol] MEEZAE e} o9 ddATA LPSE FEA FAZAH
WA e ¥ LPSFA2 452 A7 945 BEZY dFFNA IL-187F FRH oz Fo] A4
FolAM IL-189) AAS A & deH, 53] "rhe AMdo] glEA o] AdE A= IL-18

24T AN IL-1pe] Bbo] The 2Hol v] 2 ARF BAYH FREA FB T, GFIN
ol WS BT dehte B 79 @4, & 9875 ¥a, AT

71421 proteoglycan®} EFH3s} 2 prostglandin®
2. LPSOl Clgt &2 FEASO0IM 1L-182+ TNF Aarg BARESE o s ARSI IL-187F 9
O| MM BIG} Zol FAEE F<137] Azt A=At

LPS 10 uge SHTE A5t JFHoz &9 1) #RA WAe I9F
20 Wt H=E 2439, o]& 84 vh¢-2 100mte]

o] B FAlsta, Azt 2 Y BEYA A mouse®] #A7Fo) AZYPIL-1pE 50 pg Foista

IL-18%} TNFE % %3lo] Table 13} Fig. 79 A|A 5} AR wtel 2@sE leucocyted $E AHE3)

Atk o] Fig. 89, proteoglycan®] 3232 Fig. 99} A
IL-1B= LPS FAL 113 35E 71317 A3t A8ttt

o 4-5X17F AT H o Datn 18X7 AT AZg IL-1pF F 5712 AHF Haxd =2

FAA A2 3Fadte] 24X3L o] Fol = vl Fto] ato] HAARAEE Heoltrt 36A17t A3 Foll A
ZHUL, INFE 1N B3 3 F71 A Fste 2-3 Z BA%Y. o] 238 HABL A IL -189] A
A3} Fo F 2o 23tz 6413 A3 37t 7ol 4-5X 7 A3 Fol Ao SPHFighHe
A 48 48 Hylon, d0lFe ZHAIT Fd Avtet daAo] & o, 452N leucocyte7t
€ "F gl AEFU. old @ AHe 27 452 IL-189] A4kl Bdste F8 A XY 7FeA S AlAL
AM TNF7}F IL-1BET B @o] AdHw, 45T &ttt 9, proteoglycan®] #& 15Xt 33 F

A 2-3N7el INF/b H3z whgshe wee), BB asr] Alztele] £A170) AAA & 7154
L-1pE 4-50zh00] A2 Bege oujale, % Qon 0 AT F AR 2HSAY. o A3
717 I-1p7h B QAT 9 e, £ J32A oA IL-185 2E Aol E7el0] BA 2

of AzRE IL-1pE FFWSON FAC  Sokn 2 olFe| 24 WAo] AHFL AR
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- Time (hn)

Fig. 7. Kinetlcs of IL-18 and TNF production during the course of LPS-induced inflamation in synovial fluid from
mice after the intra-articular injection of 10 ug of LPS. Each point represents the mean® s.d. of 5

experiments from separate joints.

Fig. 8. The time lapse of proliferation of leucocyte
cells induced by intra-articular injection of
50 pg of recombinant IL-18.

The leucocytes present in the joints were
predominantly ().95) neutrophils during the
first 5 h. Values represent the mean+S.D. of
5 experiments from separate joints. Zero
denotes the injection of the vehicles. P(
0.05, compaired with value for the vehicles.

2) TAzAd WA 4%

(1) cyclooxygenase & 28
TRzAYY A2F IL-165 0, 20ng L FHF

Fig. 9. The time lapse of the loss of proteoglycan
(PG) induced by intra-articular injection of
50 pg of recombinant [L-18.
Values represent the mean = S.D. of &
experiments from separate joints. Zero de-
notes the injection of the vehicles. P(0.05,
compaired with value for the vehicles.

50 ug §<38}31 arachidonic acid’} prostag-landin.©
2 YAEE g dd BAste B cyclooxygen-
ase-2f ™3} polyclonal antibodyE Western blot ¥
g B3t 533+ thFig. 10).

IL-18 A &) (20 ng for 24 h)ol A& A <F 70
kDa®] cyclooxygenase-22] ¥l=7} Ho|x|gt IL-1p
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E AR gL ToAe dud Wzrt AR
skt a2y, kel IL-1p A e F (50 ug for 24
h)dl A & BApeko] oF 40 kDa# 30 kDag) 274 ¢
o] £@3}9 cyclooxygenase-27} A1 3 o) -2 £3)
" %319t} ] A& cyclooxygenase-22] A4 o]
IL-18%el QJalA ZA 9&s evte AS 243t
Al AAFsHE AolH, 1y, #ele] IL-18+ cycloo-
xygenase-28 #dl3te 2A3E Jehfo] o]d fig
7179 A7 98% Aog AZdn.

(2) prostaglandin®] 34

F72A49 001, 0.1. 1.0, 10, 100 nge] A=% IL-1
Z %o3}3 cyclooxygenase?] WAHIE2Q] prosta-
glandin Ez9] ¥A WstE 33t Fig. 119 A8}
At IL-189 ¥l 01 ngHE fA YA A
™, 100 ng7HA| = &Aoo 2 PGE7} A=A
ol SN IL-18) BAF vt SFS5ol 9
FE F= PGEF A€ S AlAMETH

(3) IL-1B°ll 93td f=¥ Cyclooxygenase-29] ™
3l tyrosine kinase®] 93

Cyclooxygenaset WA XA F 712 JHZ
ZA8™ endotoxin®l W FFA Al BT 93
HEE tyrosine kinaseol] 93] dsjdtie Afdo] &
FA 9d®. E3 Cyclooxygenase (prostaglandin
endoperoxide synthase, E.C. 1.14991, Cyclo-oxy)&
A% arachidonic acidE prostaglandin Ho2 A $HA|
e E428 PGHe 1 3 o714 9] prostaglan-
din® 2 thA] A8 = o] Thromboxane A2Z AgtETH
B Cyclo-oxye HOJE % 7] o]4te] isoformo2
248 Cyclooxygenase-1 (Cyclo-oxy-1)&
endothelial cello]l €413l Cyclooxygenase-2(Cyclo
~oxy-2)& 9% AT AF EZ(pro- inflammatory
substance)o] 28] SEH L o7]o)E mitogen®,
cytokine™, LPS¥S ¢l o& f=8h, Hlz2q g
£ Cyclo-oxy9 7% isoformE9e @@ zdd #3
FAAHA FE7} dojA uw gley, dA9 o
macrophage® LPSE A=FE F4 Cyclo-oxy-27}
dFE?

2 & dFNXMT %9 cytokineF 7+ #1749
A ZEAA Cyclo-oxyE X33 tyrosine kinase®ll
g 2d€dS Busta vt 2 BRE o] AFeA
= JAAIQ tyrosine kinase (erbstation, tyrphostin
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CHXIwAEA 28 45, 19984

« 70 KDa

« 40 kDa
+«- 30 KDa

Fig. 10. Western blot analysis using polyclonal
antibodies to cyclooxygenase-2 of tissue
extracts from IL-1B-treated and untreated
mouse.

Equal amounts of protein were loaded in
all lanes. Control untreated tissues at 24h
(lane 1) contained no cyclooxygenase-2
protein. In contrast, IL-1B-injected (20 ng
for 24 h) tissue contained cyclooxygenase-
2 protein (lane 2). Lane 3, 50 ug IL-1B
-injected.

AGI20)E AHgalM FAUdA S WS HESN
otk & 773U AEAA IL-1pel &3} Cyclooxy-
genase-27t S EEHH A AQ tyrosine kinaseol] <]
A HF JLE Bexe 77 457 #dso
93 EA 2 Algdr

IL-189] 98 Cyclooxygenase-284-2 tyrosine
kinaseA] sl Al 2lajA A AdE BITH(Fig.129}
Figl3). &, PGE;9] 773U £3& erbstatin
(100 iME =0l A 45% 2 A tyrphostin (20 1M &
EQA 60%9A]) o g3 GA &F JEALE o
AE ugic). o] F AAEZAE FIIAF o] 2
713 dAA L a¥EE 247 1.5 1M (erbstatin)
2.7 ¥M (tyr-phostin)2 =i}, oj¢} e A
= F3GEA EAA IL-1B9] 9J3F Cyclooxygenase
-2 @il A ] f=43 o] tyrosine kinase®] &4 9|
3 zd9ve AHE A AlARHE Aol
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Fig. 11. Dose-dependent increase in the accumulation of cyclooxygenase metabolites in IL-1B-activated oral

tissue.

The accumulation of cyclooxygenase metabolites(PGEz) was measured after 24 h of IL-1B-injection.
Cyclooxygenase activity in lL-1B-treated tissue at 24 h was measured by the formation of exogenous
arachidonic acid (30uM: 15 min). Data are expressed as mean * S.E., mean from & determinations
from at least 5 separate experimental days. * P{0.05 when compared to untreated cells at 24 h(C).

v.

Ot

& S 10t

1. 1L-1B0) M=Ey

IL-1B¢ TNF= A3 v fFARNER O 72
&e FrAE & glow, ZHddl tig 4=8-A(receptor)
73 Yl B o) Ee RAAE 9 A
EZAoE TEYE o) 2P, o5 HEHE
< FFAAA, A, B9A T FEYEH e R
O EIRIS FEde A4S BF /X2 Ik g
7] olEL FHAN T 1 HEEHS FsH oz F
SA7IE AHE 7HA 3 o) BAEE o] 59 Mol
EFRIC & fEHE ANk W F830)
& Y71 A (back up mechanism)e] #&3te]
A FHFHEE =20 JE Hez A
Zraot. metr] WA Aol QlojAM ol & Mol EF}
9] #AE HEDY] YallMe 2 Edg A
o] | W ol dAY FEFE Z AolEF}
A eSS n2iele AEsfor & Aoz KAl

2. MHASN UM 2PN

IL-1B= TNF$} tEo] Aol ukgo] glojA]
T8 Q8L B33t o qride JYFF
o] YR 2A7 77t EASIY Fud d¥ol EAE}
I ek a2u, 9 o] g3 o] AXE R g
o] %4 $87]4 (positive feed— back mechanism)©|

Zgsle] 2 A AR 7F 2] IHT A skA] A
AW EAE0] APHA Ede AAY g 2
L3l Aol ETRRl0] £F ABA FAAY o
&& A9t 1 FAAQA 24 IL-18% TNF7t
Az AAE FEAA FeFHoE ZHeste] HHe
Aol AN FAAY A& A He A2 A
Z-e ., IL-1p9F TNFAA S 54 $37] 4 (negative
feed-back mechanism) .24 & steroid hormone,
transforming growth factor B (TGFB), IL-1a %}
[L-1B9} receptor antagonist (IL-1ra), 7}8-4 TNF
receptor5% E 4 AW, WA YA 1 A
& AAzE7 T 2 AL it e of & gHA
UA gt

IL-13} TNF& 934 Aol BRI 249 93w
o] opug} thFgt 28-S 7HA| 3 Uth A9 F 2|
&l IL-1, TNFY #de o33 2.

D RAEFAH &3

HEZA &3 A S0 d=EA(endo-
toxin)(LPS)ell 9]3led dojuts, tHg71§-1-& ot
e Ago|t), B8 IL-1, TNFE o5l &3
ez AEE 3 IL-10]Y TNFS] A& Foetd
23 X AREo| AEH, HA AR §
oA Heole AAuEo| IL-10o]v TNFS Ad#
Ao HESH 83 Los Ho2RY A
TEAoE §EHEIL-1, TNF/} $£83 988 &
Fatan g Aoz AAAg®,
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Fig. 12. Dose-dependent inhibition of the accumul-
ation of cyclooxygenase metabolites by
erbstatin in {L-1P-injected oral tissue.

The accumulation of cyclooxygenase
metabolites (PGE2) was measured after 24
h of IL-1B-injection. Cyclooxygenase activi-
ty in IL-1B-treated tissue at 24 h was
measured by the formation of exogenous
arachidonic acid (30uM: 15 min). Data are
expressed as mean £ S.E., mean from &
determinations from at least 5 separate
experiments. * P(0.05 when compared to
untreated cells at 24 h(C).

A, IL-18 + 0.01 uM erbstatin:
B. IL-18 + 0.1 M erbstatin:
C. IL-18 + 1.0 uM erbstatin:
D. IL-1B + 10.0 uM erbstatin.

[L-1, TNF2 55 & &34 E o] & Alo|EF}
A& FAl9) FAg A SHET 2709 Alo]EFRI
o] ZAZ+E AT E AHHERE A &£3ddd)
AE MY Aol EFIRl0] Aet4E & oz 7Y
g H2 FERYAA IL -lravt 7HEATNF
receptor’} £3AZEE MAFTE Bk glow &
%8 AdFE © J=olof & Aolr}.

2) o
IL-12 7F% 23 QA 2d2AA} (endogene-
ous pyrogen: EP)24 Azg 1 9g®. IL -1 1)
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Fig. 13. Dose-dspendent inhibition of the accumula-
tion of cyclooxygenase metabolites by tyr-
phostin in IL-1B~injected oral tissue.

The accumulation of  cyclooxygenase
metabolites (PGE2) was measured after 24
h of IL-1B-injection. Cyclooxygenase activity
in IL-1B~treated tissue at 24 h was measu-
red by the formation of exogenous arachid-
onic acid (30uM: 15 min). Data are expre-
ssed as mean * S.E., mean from 6§
determinations from at least b separate
experiments. * P(0.056 when compared to
untreated cells at 24 h(C).

A, IL-1p + 0.02 pM tyrphostin;
B, IL-18 + 0.2 uM tyrphostin:
C. IL-1B + 2.0 uM tyrphostin:
D, IL-18 + 20.0 pM tyrphostin.

$ U (2-3 ngkgAF)o 2 EFEE dod|y IL-1
o) 93 FE-e IL-1ra EEcyclooxygenase A4
oaiA dAE) I, 45 2 IL-19] 93 dd L
cyclooxygenase AIA 2 Jals= 3, IL-1°] H¥
FHAES TR F3he A& Adstd dxoA
ARE IL-1L ©8EY Fo E971 A3 A F9
£¥3E organ vasculosum laminae terminalis
(OVLT)d Z&3ted PGEAARS fr=stn oA
AGERe Fesled dde dod Ao AAH
t} a2y Egtdud mdd] gloja TR
IL-1& AE¥ & e (5834 20 pg/ mD), 2
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Hox IL-1ra®] FHFALZ o] TS A HA
o} 2¥d LPSE A FARE 7 $-of dojuhes 2
T [L-lraFALZ & AAIA)F1A] £3de Rart glo]
TxoA AGE IL-10] ZHIRAEAN FFA 2
$3tn deAe itk AEFde IL-1
receptor7t AEHW 53417 W] microgliad ¥4+
ARATAE [L-184%0] &8 n ey T2
ol AAE oj| nx <] EZo] FF FE3td A
= [L-10] SFoA AAdH S dodles AL
2 9t a8y A8 g V)do| EAE 74
= gt dutx oz dFrdoie wdo] IL-1ra
9 HAY T2 dAE Ad/te TV EE A7
A7t 8 Aelt},

TNFE 284S 7R3 1o 100-500 ng/kg
Az INFE AHFAetd IL-19 22 SIS
< Bt o, TNFe] 2842 IL-19] vt <%
3, IL-13 22 Fxo dEE&AdS Yed7] ¢3l
Ae <F 10-1008) Fo7F D gsit,

3) ¥ #H FwkX) 2 (Rheumatoid arthritis; RA)

RAE ¥ Z%d 458 Uehlie W3 4548 2

goz @otde RN, FZ7HE, TUAEY
F2]o] BQlth oj& HHd FAH No]|EFCloR
A IL-1, INFSY €54 AlEARIE € + vt
B AAZ IL-13 TNF7} RASALS] gubzz o)y
gotzag 32 wjddt wlkdA e, FE Ao
Azl YA R o 2L Fubo] EAgo] Q1
Ak dolrbd guba gy gtz x e IL-1,
TNFARe] 4 e sy gk =3 - 9
PAFY ol PSS FHF APAH=E e}
e AGAZ2ZAMY A5 E AAH 2 ok

3. G54 MOIEIICIOZMO| JIsalA

IL-17 TNF9] 934 Aol E7IR1C2A 9] &
el e o2 Hurt glou ASEATg M o
E Aol E7IRI0] oJFAl AE FFukEo] o]
she7th dhe o Rl dE Aol ETIRIY A& o
she dle I Aol E7Rle] ouF ASdH A A
AHerte 128 gart ginh

o2 -] LPS 10 uge Foiste] QAL
2 A2 G #dhe] IL-189 TNF o 9
BAA Wste R A IL-189] B2 435 44
Lo HuAo Edsto] 18M7HA] EHo] A&

oteAM IL-187H BB L3 X g

H3, TNFat €% 2417 3ol Huxd =23t
SAZLEAA] BAdo] A&EH e A oR Hof 4F¢d
A TNFe7l 94 #¥|=Ha 1% [L-1871 £H|5
@7}, & TNF o7t IL-1B2] Al 93 & Ao
2 AlgEd IL-1p9] Az g3 e FE
317] 93t IL-1BE AA o Fo3 23, leucocyte
9] 22 A %7]2 2l proteoglycan?] ¥ 2 prosta-
glandin®] $4o] EAHE EHE FEAdP o, o
2 W2 279 GFukSAME vlkR] d4
S AR glonz [L-1pe G5WSd F833 9%
< 3k AIETRIF e AdE s e,
EAd IL-189] AA Ao gt 7] 7= F2l
stgth 23 dSAEY A& FA IL-18F% TNF
a9 o] AFHE AR Hol GFA XL o|E
Aol BRI Ao AUig F3FE vA e AR
Atg gt o33 AFEEE LPSo 9& A X A&
S= HAA IL-18, TNFe 7} BAld AEZA &S
do ey $83 42 I3stu 3o, LPSE
Zd) gojM AEAEL o] E 27k 9] RolEFIRI
Ao AHA o R &y Y& AL A4ETh ®
3 IL-1rag Fo 3 7 9o Hole LPSH o & 7%
ZZA A Z9| TNF a B F2 LPSTHEFA 9 479
Zpol7h QAla AA AN L-122 FEHI
TNF9 AFEE & A2=Z AIRHAY

va E

AAE 454 Aad st 2 BT 828& 3
Ao g fAZte 71dE TR st 2 AAE Bl
th. o1& o] tiate] 27]ol dgste Ko 271
o2x QIHFIZ-18(IL-18)% FEAAAA
(INPE & & At €5 24 FH A o5 Aol
E7IQlo] AMH R dFshdhe 988 dstete
o|Eo] ojmg AF el BEHEIE 7HE
297} Slth o] AF= IL-189 AE 843 W
gt zHgo) diate] 45 L8 B 2 V%S
AzteA gl BANETH sl AAer] S8t
o Attt

uh-229] #A7 Yol LPS 10pg& Fojste]
A7 BEGA L-18 AEF2 45/ A3 &
el 093 pg/AE7dol AEHAUL 243t 334 3
de AEHA ¢A HAem, TNF o& 2-3X 3
7 F AR 22@ F 6N A Folle H B
of EAFORA o]Fo] AT Z7]d o] A3}

ol
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IL-18E& ZA7}3 -7 T34, 4-547 A7
Zol leucocyte®) 7t AR F7H A7 36413
A Fo FAFAE BASA L, proteoglycan &
A& 15-30 A17E Fofl AuX| o] =3 90X 7 T
AAAR BAsAen, +422d T34, IL-1
B FJEH O PGEZt AHAT o] 39 A
2RE IL-18€ 95WeY 274 #AA3t= wiA
B4 F shtoln, Ax 149 3¢ PGF, A3
TAstq GF5uge] Asiet AdAF o e AIE
71 F el Aoz FAHATH

BFH Holo]FA| 71AH A=l 9std T2
7 FAE7]9 ¢ty wdoz AANR FE
o] It AAALEA] FEH T old g ¥H&o
2 Aotz o] FRHY U479 A
T ojF E o] &4 93 Ho|EFIS HAHoZ F
FHrgo| AIFHBEZHR X]oto]Fo] LAs=H 74
A Aol 23ty Rl IL-187F AZFN 2] &
Ashs 71de g A&AQ A7t 2AFe] HA R
A= R2l=
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- ABSTRACT -

A BIOCHEMICAL INVESTIGATION OF THE ROLE OF IL-18
UPON INFLAMMATION IN MOUSE

Duk-Sang Yoon, Ki-Soo Lee

Department of Orthodontics, Graduate School, Kyung Hee University

Cytokines are intercellular peptide mediators that regulate homeostasis and host defense reactions in living body. Of
the diversity of cytokines in terms of biological accomplishment, interleukin 1- 8 (IL-1 8) and tumor necrosis factor(TNF)
are the most conspicuous cytokines with a wide variety of effects on cells involved in inflammatory and immune
responses, and likely to be involved in the inflammatory pathogenesis of oral tissue as well.

The present study was designed to explicate the role of IL-18 on inflammatory revelation of oral tissues in mice
biochemically. In the Induced arthritis by injection of 10 xg LPS shown the relaese of 0.93 gg IL- 8/joint with a peak
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at 4-5 h. and diminished at 24h, and the release of TNF @ of 1.25¢g/joint with a peak at 2-3h and diminished at 6h.
After injection of th IL- 8 into the joint, the mumber of leucocytes proliferated with a peak at 4-5h and diminished at
36h and the loss of proteoglycan showed with maximum at 15-30h. After injection of IL-18 into the oral tissue,
cycloosygenase metabolites (PGE;) accumulated in the oral tissue with dose dependant.

These elucidated IL-18 to be inflammatory mediator in the early phase of its pathogenesis. Intraoral injection of
recombinant IL-18 induced the proliferation of leukocytes in situ. IL-18 took an pertinent part in the development of
inflammation and the succession of cellular infiltration.

The results exemplify that I.-18 plays a significant role in mediating inflammatory response induced by LPS in oral
tissue, the inflammatory response is regulated by IL.-18 at an acute phase of pathogenesis.
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