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Tx2HL AL TP 2AZFer 1
Y, proteoglycan® L M E7F 7)A, =
A E(osteoblast), &M E(osteoclast) L
21 FH X (osteocyte) 2 T-A E o] Qi) ol
W FFHA 2Ho2M Aoz Ffzx
(bone remodeling) 7} Yoldtt (Meghji, 19
92). ENMZE FFAE 9% FTFFY =
SAES] ZHAol sl FHo] FAHe
Aoz, #MHo = AL}, = BIAH L}
ol F23te] Al F awld Baalgo] o3
€ ASHoR e 2IAXI o B
AdA 2713& T 2Y8A4H L proteo-
glycan, osteonectin, osteopontin, saialoprotein
13 osteocalcin & B AL Ao
F43]371 dojdtt (Meghji, 1992). L3yt
ol FFAH % FFAAR FHol AXW
HY AR EFF7E fEddHed, E3 047
o] 3ol = estrogen Z ¥ 2|8t tumor necro-
sis foactor(TNF), interleukin—1(IL—1) ¥
granulocyte macrophage— colony stimulating
factor(GM—CSF)7} #t}alA YAd=ol, =
F% o] k718t (Horowitz 1993). ©2o] X
FAEAX FF5A B4 € IL-1p(Honigs,
1989 : Masadas, 1990 ; Jandinskii®, 1991)
7t TP 93 A=2F F5o PPz
T Aoltn LEA o FFESFA
#F BAHo] Eolx|aL gitt.
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THre $3 2 g4 A2AxE) 2
Z39 MER 713A& AASE FAFozA
(Meghji, 1992 Horowitz, 1993) ©]&{% =
¥4 HAHL lipopolysaccharide(LPS, Haus-
mann%, 1970)9 2 Afe TR, R
A3 £28(Raiz, 1965), 1, 25 dihydroxy
vitamin D; (Roodman¥, 1985), eicosanoid
(Klein$} Raiz, 1970) ¥ cytokine® Z-& A Al
Ee F23 A4 JAAEd ¢sted 2dEY,
olg} o] FFFE AAUIA AAHE 9
AR AFE v BIFA T s &
EHe Aoz Aoy sETE
ME, T ZFAZE WL wA}
Bl FFFE oA, FITH I
4 Zste ZFATERE YAHE F44
€ (cytokine) o &) miAHE Aoz g
B+ (Jilka, 1986 - McSheey$} Chambers, 19
86a, 1986b, 1987 : Thomson &, 1987, 1986 :
Pfeilshifters, 1989 : Ishimi%, 1990).

Cytkine2 @5 ¥ A3 NGl x,
HET 9 DAAEE BEF o] A XA
BAEEE FEAERY. Hgde DX
o MFFEdo] FFF FEEH] e R
HHEo] o] BEAS HIZHEEAISE A (os-
teoclast activating factor)©]2} WOt
(Horton %, 1972), I o|¥ I x&A43}
EZ0) dYMEZRH AY4H= IL-189 A
2 2 g8 A (Dewhirst & 1985) IL—-1p2] AL
W8 A (Dewhirsts, 1985) IL—1p7} E&F4

4e ¥ N
o orir



g AH B ez YAeant. IL—
1& v FEY Z2EFFE FE359(Go-
wens, 1983 . Heaths, 1985 : Gowen$} Mu-
ndy, 1986) FFAHEZRE HAINEFHEL
Z8}7] oFoll(Pfeilschifters, 1989) IL—1
o] AH HIA X L3ld FTFFE oY)
e Ao g wolso g, ey 2FH ¥}
UE FATIL-190 23 FFSF7H ok
Hog Bol, ZEFHNENA FEFHE R
o3ty 2HFF7F 2A8E Aol AAHUAG
(Thomson%, 1986). Tj3o] [L—1°2 =}
wo ZIZAEZRE oA SiZo} T4
A Eo X F AL F35 27471 IL-6,
GM—CSF ¥ TNF—o7} AAdE Aoz ¢
2] 2 (Machdonalds, 1986 : Satos, 1986 :
Ishimi%, 1990 : Lowiks, 1989 : Chaudhary
%, 1992 ! Girasole®, 1992), IL—6, GM—
CSF % TNF—a%} 22 cytokineS°] IL—1¢9]
o THFFE sl Rez A F
Ak IL—-6, GM—CSF ¥ TNF—a’} &
FE 4odle A= 28 IFN—vy= IL—29)
o3 SF M XA (Takahashis, 1986) 2@ &

FE& AR Gowens, 1986), o] o]
& B3 r1de 2w g, ouk IFN—y7}
phytohemagglutinin(PHA) 2 A}=#e w3y
2HE colony stimulating factor(CSF) <] 4§
4€ dAEdE ZHZ 9] Fo] [FN—vyel 7
EE5F 9AAY GA] IFN—y7 2IA TR
B CSF9] A& adsted velhd Atz &)
A5ta dcH(Kanzs, 1984)

0|9} Zo] EFFE ZFATEZREH YA
F&4 E-d it ¥3 2 EA3td 9F
A Zol| 93t Fsed GAM T A B3P
IL—1B(Dinarello, 1984)°1 23 TJFFE =
EMZZEE AAEE JFHEES 2%
¢l IL—6, GM—CSF % TNF—aqol 2]3s}d
7 gt HZo) GYME2RE [L-1p27
ozt IL—10% e Aoz Byt
(de Wasl—Malefyt%s, 1991) IL—10& ®jgt
A3 (mast cell, Thompson— Snipes%, 1991),
T 2 B 8ZF(Go%, 1990 : MacNeils, 19
90), GAHZ(de Waal—Malefyts, 1991)0]
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T 28-S veRdth 53] g XM e
A X9 Fefet 35 W3l nitrogen oxide ¥
IL—1 receptor antagonist 4419 ¥3E &
=8 #9 olyzl(Howard®} O'Garra, 1992)
cytokine Aol P&S ©]Pc}, LPSE A
S8e G EANA [L—1a, IL-6, IL—8,
GM~CSF, G—CSF ¥ TNF—a7} 4As =1
IL-10%} LPSE FAld A58 H$d o5
cytokine®] 4|7} ZAF o] IL—100] T4
9] cytokine 8L AAY F Ys Aoz
W A (Bogdans, 1991 : de Waal—Male-
fyts, 1991 : Fiorentino%, 1991). oje}z-&
A Wl Fo] [L—100] ZFHME] cytokine
A= 4EFE vA 7MeAdol e Aoz
AZddd, & IL-10& [L-122 e
ZEZANEZRE GSAXEEI} FHAAS IL-
6, GM—CSF %€ TNF—qa2 A& FAAA
IL-1pol 9% EFFAHE JAY Aoz
FESEG(2E D.

ojo] £ ATAE IL—-10°) IL—1BE
T FEFFA vAe 9%E FHstTA 1
“CaZ HAE vl FIlF A IL-1pdl 9
¢ EFTFH=E IL—1a, TNF—a % IL—-8%
H o #adstg o, 2) IL-1BE 58 nfe A
FHE &, FFAE A a3 FIHEA
¥2HE IL-6, TNF-a ¥ GM—CSF A
Adoll IL—100] A& 92 stk &
cytokine®] ¥ AAAYE I (enzyme li-
nked immunosorbent method) &8 X eEA
AL TFAEANAN A FZHEE tar-
trate X3 AAAAEHELE Gt &

A,

II. A8xE 2 2y
1, Agxi=z
7t AEEE

HYFEE AT EAEHAAN FYF
ICR(Institute of Cancer Research) ®}-$-2&
AHEBIATE. LPS ¥ cytokineol 93 TFF
BEs 47 16— 17¢ € B A} 92 (fetal em-
bryo) 1072l ¥ 1767l 2R 2Ed FA
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a8 1. 2E5E oE ZEAXY G ojo] BAZE cytokine. FHF 1H
: &8 4] 3 (monocyte - MO)oll A 473 8 interleukin+ 1B(IL—1p) 7} Z&A| £ (osteo-
blast : OB) & A=3lH o] MEZZEE interleukin—6), granulocyte macrophage
—colony stimulating factor(GM—CSF) % tumor necrosis factor—a{TNF—a)7}
AAEH, o5 cytokine& THEME AT-H XE(osteoclast precursor : OCP) 9] £3&

EANA =23

220 §48 FEOT. 92 09 GRMERRE L-1p IL—10°]

NAE T ojnf [L—10& A E &3t [L—-1B2 fr8j== IL-6, GM—CSFXR
TINF—02 %} ZAAAA, FIAHE ATHAEY B3} gZAH T 98 IHFTE

AAT Aolghe MEAEA EHE.

e EDFAE o < ARG ¢ A

ol g3ty ZA3IH o, HENEIELT
—5F © 25vt2] 9] vle2oA SFHEE
Ba)dte] Hrpstgoh £33 2 ZAEZEEH cy-
tokine®] A% 16— 179 F 2772]9] A}
e ae] FHEERY B2 AXA &3
st ot

U, FTFEF FE 2 94 22

FEFF fx € AAEARE Escherichial coli
(serotype 055:B5)2 HE ¥l LPS(Si-
gma, St Louis, MO, US.A)E vk F7) &l

A 8kgem, o] 2o recombinant mouse
IL— 1a(Genzyme, Cambridge MA, US.A),
recombinant mouse IL— 1B(Genzyme, Camb-
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ridge, MA, US.A.), recombinant mouse IL—6
(Genzyme, Cambridge, MA, USA.), recom-
binant human IL—8(Genzyme, Cambridge,
MA, U.SA), recombinant mouse IL—10(Ge-
nzyme, Cambridge, MA, U.S.A), recombinant
mouse IFN—y{(Genzyme, Cambridge, MA, U.
S.A), 83 recombinant mouse TNF—a
(Genzyme, Cambridge, MA, US.A) S #2
cytokine S T3t AH&3tRTh

ok FHdL

Tz T fAHE “Ca FE FH37] ¥
8o ©CaC), (specific activity, 18.68 mC/mg
Ca : Dupont New England Nuclear, Boston,



MA, USADE vl F7F9 Ca»* g EXA
sl ch.

2, AguHy

7houhe2 FAEe F43E &3

0.15ml “CaCl, (25uCi) & ¥4 16—174Q H+=
ICR mhe-2ol H3} FAMsla, 19 Fo A
ARk Hol 5/ E FFHo g 2§ ¥,
°olE dEF TE FFEFPHL "t £ RE
o2 A3t A9E FNZFE SA gL
&7l &713 Z+zto] 1mg/ml bovine serum
albumin (BSA : Sigma, St Louis, MO, U.S.A.),
100 units/ml penicillin G sodium, 100ug/ml
streptomycin sulfate ¥ 0.1 ug/ml amphoteri-
cin B7} ¥+¥ BGJ.(Biggers— Gwatkin— Ju-
dah—bone : Gibco, Gaithersburg MD, U.SA,,
olgt F/HE wiguixe} ) E 0,5m1¥ Hote

S, °1€ 5% CO, EX|3}ol| A 37T 2442
T IR, 24417 WX F 2 gy
FAEE EFF 7= 2 9A EAo] HrE
FAHE LI R ASFER] T8
HA) e FINE vl R (h=T) ol A 33
si kst oo} FAiF ul iR 0.3mlE 2.7
ml aquasol-8- (Dupont New England Nuclear
Products, Boston, MA, USA) T &3l =
MNEZFE eiAW felgk “Cael vluAbe
(cpm) & SAsFH o, wFd F/HIFE scin-
tillation vial(Kimble, McGaw, IL, U.S.A.)9l
+71 0.5ml9] 5% trichloroacetic acid® 1At
A2t FIHEY “Cad 23 ¥ 4.5mle]
aquasol §d4& Fo FHF U] AEsh=
“Ca®| ¥IALsE AE3ATt. “Ca2l H]HA}
5 liquid scintillation counter(Beckman, Fu-
llerton, CA, USA)ZE &3t tjz=Fo ojgh
AdET “Cafral &g otelled go] Aitslo
FET ARE Addes wwsiy

HEE(%)

iR E Rl “Ca

w2 “Ca(cpm)

= - X100
i 2 “Calcpm) +ZW “Calcpm)

324

dzTol g ddFe “Ca f2l&

AAT “Ca FHZF(%)
HAzTY “Ca a3 (%)

LPS7t T Z &<l nlX & 93-S Yolry)
13t LPS(0.1, 1.0, 10pg/mD) & FHEE =+
S89e, IL—1a, IL—1p, IL—8 ¥ TNF
—adl 9 FHZ FFAEE v 2] Y3
Me FAE PR o8-8 FF Fxot
242} 1,10, 50 18] 3 ng/mlE| £ & Hrbsty o).
E3 F/HE el Aol IL—1B(10 ng/ml)
=, IL—1B(10 ng/mD) & IFN—v(0.1, 1, 10,
100, 200, 400 ng/mD E+= IL—1B(10 ng/ml) ¢}
IL-1000.1, 1, 10, 100, 200, 400 ng/m) < %
Alell H7tete] o] E(IL—-103} INF—y) o] IL—
180l 98t fF=d w2 FAZTEFSF 1)
Ae TS 2439

v 2 &3

4—5 F¥ ICR vl9-29 WEZe B
F Az AASe LY 29E Hus)
Aot 25 gauge FAHIEEZ o MEMA](Gi-
beo, Gaithersburg, MD, USA)E FF23U=
FUSA SFAHEE Hold F 56ToA gy
30 10% Felol ¥ Y (fetal calf serum :
Gibco, Gaithersburg, MD. U.S.A.), penicillin
G sodium(200 units/ml), sterptomycin sulfate
(200 pyg/ml) 2 amphotericin B(0.5 pg/ml) 7}
1€ a MEMB] 2| (0] 8} T4 E uf ul) X2}
ol 05 miF AESF7F 1X109) HER B
AR, 24 well A1 ¥ 8] %27] (Corning, NY,
US.A) 9 Z} wellol 0.5ml9) E5AE 244 &
78 F5% CO, F23&71(37C) oM 9Y 3t
kst ol F 19 2 5UA o) IL—1p(10
ng/ml) ©% % IL-1B(10 ng/ml) ¢} IL—10
(400 ng/mD & FFAE wjgulAlo] A @
Atk A vk 54A 0] 02mle) FFAE
WA E HEn 3 ATFAL uf gy
AE HrtstRed, 9¢ Foe HIAHEY
BEAEAQ tartrate XA AAJAANES T
(tartrate resistant acid phosphatase, TRAP :



Sigma, St Louis, MO, USA)S d4sta] )
B2ET 4 (16060) Aol A 2H well B BAE
go] M7 o]l TRAP ¥4 UM ¥(3Z
Ax)9 =& AAch

ot ke FZAAEERE (" cyto-
kine®] HF £4

1) &38 4381719 (sequential enzymatic di-
gestion) o] & FZAA X B ¥ wYg

&AL 71HL  Luben$(1976)2) HPg ol
oJ3ted APt & 16— 179 ®A ICR
vk FAEE FEHOE HEY ¥ oF
penicillin G sodium(1,000 units/ml), strepto-
mycin sulfate(1,000 pg/ml) 2 amphotericin B
(1 6g/mD 7} X3¢ Hank’s balanced salt -£<8
(HBSS : Gibco, Gaithersburg, MD, U.S.A.) 2
2 23 MHs¥t. 2289 e 01% TYE
3] & 2(Gibco, Gaithersburg, MD, US.A.). 0.05
% trypsin(Gibco, Gaithersburg, MD, U.S.A.),
4mM EDTAE X33 HBSS& 40 24 10709
FAE 7 15mlE AMSEcY. FAEH &
£&AE 3BmmE A F7I] $&F 5% CO;
g2 FF71E7OWAM A anr e AL
FABAA 208 HF o2 53 wkg A,
ol Aol 93t EIE FAX FdggYe
ZHI8 2= 243 (HFY FAFE 50um) o2
A} F, FFY FHE Aol B9 YE
LAEEF Y3 200g9A4 587T) 94
¥ 23} (Beckman, Fullerton, CA, US.A) &
ZANEE FFA.

2) w2 FZIAAEZREH cytokine A
=

SZAAEE QHUFIANZ $ElrEAH(10
%), penicillin G sodium(250 units/ml), stre-
ptomycin sulfate (250pug/ml) 2 amphotericin
B(0.75 pg/mD 7t /€ o MEM 1ml 2 Al
EF7F4AX10) HES BFA170 F, 24 well
M E fgE719] 2zt welldl 1mly EF384 72
AIZE wpFstch. Wi T A8 24430l uj
FAE ZolFden 724t FdEe 7
welle] vix& A3 AAST IL—-1p =&
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IL—-1pet IL—100] o] FH-¢ vidux(Q
HE3 A7 $elol8H(1%), penicillin G so-
dium(100 units/ml), streptomycin sulfate(100
ug/ml) 2 amphotericin B(0.3 pg/mD 7}t 3
¥ a MEMHIADE 2 welldl 1mly £33}
R 72 AIHFE 2 welld) ) Fol-E 200g0] A,
1027 AL} 4348 do] —70To
BastAo, 2FAXe EAEAQ alkaline
phosphatase(Sigma, St Louis, MO, U.S.A) 2
HFS AEE G889 s TS RE
AEN Z23AXY #(55-65%) A8y
=%

3) w2 EZAAE WY FEA cyto-
kine 3% &%

TNF—a, GM—CSF 2 IL—6%} Eo|3}A
HHE-3te 2 cytokined] tidt ¥ AL o] 43t
AR EFEAL  kit(Genzyme, Cabridge,
MA, USA)Z viF FE AR 2z} cytokined]
TEE SARAT. FAIAENG A2 9
AT =2 FF cytokine H ¥ anti— mu-
rine IL—67} 5-2t€ 96 well platecl] 242} 501
] 5313 37CA A F A7t B9k WA 8k,
Buffer(Genzyme, Cambridge, MA, US.A.)ZE
53] A# % £ 100ul anti— murine IL—6 pero-
xidase conjugateE 2} welloll 7}8}ed 37T A
AN B BXEHT. A 53 AFHE &
3, 3, 5, 5’ —tetramethylbenzidine(TMB) &
< 7 welld] 100u1% Hojma] A2oA 30
£ AT, SN HEE microplate rea-
der(Dynatech, Alexandra, VA, US.A) 2 450
nmol A FBEE FHIAY. FF IL-69
Y sx9 FFEE EFURYS 718 %
AxeFA o] IL-69 FEE Abstgon
AEejFAU ) GM-—-CSF TNF—a9] ¥%
= 22 ez ZFAHY 2).

ot A¥Ase #4

2 AYdA de ZE AAe vRS #A
e A4 W FEY A (Mann— Whitey
Utes) o2 EM391, pat 0.05°138t8 =
Ao Z {ofg FFEo2 BHsIAT



2.0 2.0
-6 TNF-a
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£ £
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€
C
§ 1.0 .
(@]
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a9 2. AAAYEAYLZ FHF IL—6, TNF— % GM—CSF9] B&F

. IL—-

6, TNF—a % GM—CSFY E& &9& 42 A% =2 M3ty F2AIF
Yoz FF=(0D : optical density) & ZF8§ thg, Z cytokined) Fxo it
FEEE FFEFA BRAE T o)2HE FAHIAEY wiFBie] cytokines)
FEE AsiA. 11—-6, TNF—a 228]32 GM—CSFe] 8234 d4H44] 2 oA 4
(DE 2% y=0.6626+0.0006X (r=1.000), y=0.7320+0.0006X (r=0.999), y=0.

7086+ 0.0048 X (r=0.992) o] 2A}.

1. LPS s=d & F/HE F42 W3l

“CaZ HAE o929 ol Fol A IL—100]
EEFT HAE TS B G B
AEPHe g FFS vhg2 AH A (repro-
ducibility) & E13tHt). olu] FEFFE o}y
Al71E Aoz 2487 LPS(0.1, 1 2182 10
ng/mh=E vk FAFE 233 (Haus-

2=

T
o
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manng, 1970) FEFFAEE 2Fsgoy
(29 3), SFFAHAEE LPSE R38R g
F7HE 9] #Ca f-2]Fol 3 LPS AXT <) %Ca
FrelZe v (*Ca #38)8 Jehic). A
d2% vhe-= FHE LPSE 0.1, 1.0, 10ng
/ml X &l W} Ca 2§ 212 0.97+0.
08, 1.14+0.07 8|3 1.32+ 0.07 281 1.32
10078 Yehl, TFF AXE LPS F&9
vl @8l F71std ). ol ohE A7 A Haus-



manng, 1970 Raisz& 1982 . Yoshiko%,

1986) 2] 4@ Aot 2 &3 vh&(dose res-

ponse) BAIE A& Ao AN B APIEAL

APAE YT Acg FIRT. g2k

o] ¥2o] AYME “Ca® EAE vl F
MNEE ARSI IL—100] FFFd v
AS £ A

N
L4,
—

Yy
.8
d
«
H 204
°
-
=
1.5 *
8 8 . =
b I -
L g
v O 10 has s
[} Rt
s O
O =
g Z 0§
o.
0.1 1 10

LPS concentration{pg/ml)

1% 3. Lipopolysaccharide(LPS) FXol

GE Ao A S Foo) Wa) “Cal HAH
mhe-2 FAZE LPS(01, 1 % 10pg/mD £ 3
9 AFE F AR FLIES A9

Ak 2l 2 =AY 27 44 2ETFY
AdE v U FIH EFLAE 43
AYsle de AFo|tt, *& LPSE HAFA
%o Ao} vadte] p<0.05S 97§t

2. IL—B, IL—1a, TNF—a ¥ IL—89l 9|3
oo FE F49 wst

IL—1p7} vk SAEEFSFA viAe 9%
< IL—1a, TNG—o ¥ IL—8% H]3RTt
(29 4, 5. 2 2% [L-1, [L-1lo %
TNF—qt "2 $F 58 =3
1, IL—8d e FZe F57F Lo
U egitk. & TNF—ad “Ca #8821
ng/mlol A 242+ 1.20+ 0.15 2 1.61+ 02824,
TNF—o¥ lng/mldA ZEFE Fx317] Al
Zatg.em 10 ng/mlolA e EFFE Y
bk, 23y IL—-89 “Ca #&2 100

ng/mlolA 093+ 0122 FFFE oA ¢
ket (p<0.05). ¥ IL—10 2 IL—1B Ing
/mlol A #Ca #f8]&& Z+2+ 161+ 0.26 2 1.77
+ 0302 2o )52 Ing/ml FEA Hje
FEFFE JERAT, 10, 50, 100 ng/mlclME
2 o3 FFFTE IR oletRe] IL—-1g+=
X Ing/ml 10ng/mlol A EFF2] ol B
o]x ggror} d¥ BIAES| 2—10ng/ml
IL-122 Z2FFE HF=39o=2Z(Heath
%, 1985 : Hoffman%, 1987 : Takuhikos,
1991018 #<tste] o]Fo] HHNAE 10ng
/mlg] IL— 12 EFFE 7M.

3. IL—10 ¥ IFN—1y7} IL—1Bol| &t
Fxd FAF FF viXe 9

103
THF-a
fa 20 V2 N . *
=l IL-8
E 7 1 1
S 15
el
S
Q
n 9
b _g 101 %/:' 7
g3 / 7
@ O 7z
O = 054
2 ’,// C//
N 7 7
10 50
concentration(ng/ml)
TNF—a/IL—8

18 4. TNF—a % IL—8°l 93} vl
=NE Fo W3l “Cal2 EAE v F
MNES TNN—a 2 IL-8(Z2t 1, 10, 50 &
100ng/mD 2 3¥7 AFE F FAHEAA K
AEE “Ca2l e SAsAT. 7 oy
2 M ZV)e 42 FFEFFFY AF
H)go] i P EFEA 5-123 A
gt A& AFo|rt, *= cytokine2 2 A
3tA] o2 2T vjudle p<0.05& 97
Lig=
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“Ca release

1
IL-1a
* * .
20l 720 : ‘
3 1L-1B _L ’ l l rL
= 7
IR . 7 7
= 7 7 7
8 L 7 &%
= o {
g 4 7 % %
CENE B .
//;';’, ’/// 7
° '/’/ . 7
4‘-& 0. 51 7 77
5 , o ;
N &7 Z
7 g
0 1 10 100
Concentration{(ng/m1)
IL—1o/IL—1P
ag 5. IL—1a ¥ IL—1Bo &% vp9-2

FAEF S W “Cai EAE vl2 F
HEFE IL-1a =¥ IL-18(Z22 1, 10, 50 2
100ng/mD 2 397t A58t FIHEFANA 2
" “Cadl WAlsg XAk 2 g4 &
FAH9 Avle 27 FFFY AuF ¥
g0 3 Iy FEL2EA 5-123) 48
3t} A& ZAAzolth, *= cytokine2E A X
34 & ETY HRstY p<0.055 2]
ghrt.

F&F dF IL-109 JZE Hrs)
A3le, *Cag BAE vk FHEE IL-18
(10ng/mb) ¢+ IL—10(0.1, 1, 100, 200, 400ng/
mDe2 FAl Agdted “Ca FBZFE 53
atal, olw) IL—100) IL— 18l &% TS
Fo HlAE 9%8S [FN—vy9} Hustich
(28 6, 7). IL—1BE F8 & “Ca FE &
1.65+ 0240112}, IL—1B(10ng/mD ¢} IFN
—v(100ng/ml, 200ng/ml L8}i 400ng/mbD &
S H71g A9 “Ca €2 44 1.24+ 0.
12, 1.1940.17 283 1.08+ 0.052 4], IFN—
vy IL—1p°l 93 nl¢-2 FIHEEFTE 9A
st =§ IL-1p2F IL~10(400ng/mD) &
g7 A A =PANAME “Ca 8 €-2 1.08+ 0.
04= el o] IL—10(400ng/mD HA] IL—1B

of ol whex FASEFFE AT o
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9}go] [FN—v& IL—10& IL— 1Bl <]}
FE2d vlexr FAFEFTFE dAEAY,
olgo] ZFFYA Y PlAE e AMEHE
Aoz A4Ed.

4. IL—1ps}t IL—10°] v} EEFH LY
FZAE g4 vXe ¥

IL~10°] IL~1B°] &3l FEHE HFS24
o] A vAe JFE Yol I
A E o} ATFAHEI EAFHE vh-2 EFAEE
IL—18, == IL—18% IL—-109°] A= wiA]
ol A 8YZk wikEt F, do] A7l o] A4l tart-
rate A4 4G A48 & 4 (tartrate restis-
tant acid phosphatase : TRAP) %Al thaA|
¥ FE Ao BEAR FAHPZE FF

25
~ 2‘01 L rL
.2
3 "SW . -
i
82 3 10
g |
L g
L3
S f:ias
OJ L L_ L L L
. 01 1 10 100 200 400
IL—-1B IL—18 + IFN-—vy
(10ng/mD)  (10ng/mD  (ng/ml)

% 6. IFN—vy7} IL—1Bo] 9% ZFF)
X 9% “CaZ BEAE ohg2x FAZE
IL—1p(10ng/m}) ©% %=+ IL—1B(10ng/ml)
¢} IFN—v(0.1, 1, 10, 100, 200 ¥ 400ng/mD 2
39T A58t FAHEANA FlE “Cas]
Ale& S35t 2 9 2 =39 arje
22 ZEFFFY AuE vged g Fdd
BFEIAZAM 4—-143] AR QL& ZHilo)
o *= IL—1BE A58 A} vl @ dte] pl
0.059-& <93t



“Ca release

7]

J U

1.51

0.51

(treated—control ratio)
°

oo L L L1 1L
01t 1 10 100 200 400

L1
(10ng/m)  (10ng/mD

IL-18 + IL—10
(ng/mb)

2@ 7. IL-10°] IL—1po) &% EFFl
nxe 9%. “Ca2 BEXNE vh¢L FHES
IL—18(10 ng/mD &% Z=+= IL— 13( 10 ng/ml)
¢} IL—10€0.1, 1, 10, 100, 200 ¥ ng/mDSE
347 RF8t FAFAA Feld “Cadl ¥

AFs€ 23sanh & 9 2 #3449 F7)e
Zzt 2EFFY AdF v g dE FAH
BEZoxEA 4—143) Ao d& Ao
t} *= IL—-1p2 AFE BT sty p<
0.005%& 9u)sict.

S TH(FE1, 1¥8). IL-1BE AF3A F
Z4HA T TRAPHAY SHIAEE 1+ 14
#FEEUS. IL—-1p7F A7 WA EF
A 22 ujgsle YAE TRAP FA AR

= 20+ 1170, IL—1p} IL— 1022 FA9]
A2 zHdA YAE HYHESFE 2+ 270
2 [L—-10& IL—1p°l &% ASAE 4L
Al &t o}

5. IL—10°] IL—1p°l 3t f =8 vh¢=
=4F B X9 cytokine Aol PIXE F
g

ZZAxzRY Y=< IL-6, GM—CSF
g TNF—a7} FEAES 319} #Ho] le
g Z/0F BYAHAEE IL-18, Ee IL-1

B} IL—10°] A7ME wiXolA 393t wiF3t
X iRl e IL—-6, GM—CSF ¥ TNF
—a9 FEE EAUGgEAYoE ZF3AT
(& 2). #HFNANY Z} cytokined] FEE
EF cytokine £9¢] Fxd diF FI==Z

FUA NS 73 o2 RH A,
IL—6, GM—CSF ¥ TNF—q®] ¥&F34
A4 4 F@AF ()= 242 y=0.6626+0.0006
X (r=1.000), y=0.7330+0.0006 X (r=0.
999), y=0.7086+0.0048 X (r=0.992) | Atk
(23 2). Cytokineo 2 232 g& =4
oA AEejoulA IL—6, GM—CSF ¥
TNF—a9 F%5& 2t7} 234+ 11.8 pg/ml, 1+ 0
pg/ml 2 Opg/mloI 3L, IL—1B& A3 ¢
olE cytokine® ¥E+x Z+zt 3280.0+ 1087
pg/ml, 26+ 13pg/ml ¥ Opg/mlZ IL—1p=
k-2 FAEAEEZRE IL-69 HEE F
7EA1ZH . GM—CSFAAE IL—1B9] &3t
FEHE A%E Bolu BAHLRE {940l
gith, IL—1Bs}t IL— 1022 FAo] AZE 2
3 A9 A A IL-69 Tx& 32
60.3+ 178.2pg/ml& YERY IL- 103 [L- 182
FAo AMZE AFIAE IL—69 YA 7
AR gter. wehA IL—10 IL— 189 <
3o fEEe FEFFER UL IL-69 A
A& AAEHA Edh= A& AdEh

E1. IL—10°) IL—1p°] 93t =¥ tart-
rate AA A AR EL YA o
A X mXe F&

Treatment

Number of

(Concentration)  Tartrate resistant resistant
acid
Phosphatase positive

multinucleated cells

Control 1+1*
IL—1p (10ng/ml) 20+ 10
IL—18 (10ng/mD) 2+ 1*

+IL—10(400ng/ml)
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18 8. IL—100] IL—1p°ll Y3l = H tartrate A A AHAJ A A3 5 A (tartrate

resistant acid phosphatase : TRAP) %43 th] A& Ao nj x| &
A= ol ARR(X160) 22 [L-1pE A=F3HA] &

B ol SFAE
A E(A) M E TRAP

Q.
—

dd oA Es BAEA @Ytk IL-1pE AF3A ¥ SFAXACAME
TRAPSA thal M X7t #2= 2] gsict. IL—1p (B)oll &3t TRAPYA THEj A £7}
FAE Ao IL-103% IL-1B2 FAld A5 23(0)AM e A=A &kt D=

A BE BAH

2EY 4 Ao

o2 FFAEE 24 well AX v SL7)9
Z} welloll X471 1X107) S 28 233 &
IL—1B, == IL—-1B%} IL—100°] #o] &f4
Hi A A] 8%t vl &gt

Bl 4 tartrate AP AFAGALIEH AL F
A A3t A duHEAoNA tartrate
A ARG EH AL FA T (Yo] A

330

o2 Uepd 2oz o] A7f o]d<] TRAP F4THiAE(8EH)E

o) MESY & At &4 FN(HF+ B
T2 E 24 well AEHFE-7)9 2 wellF
P tartrate P4 AFAAAEH AL FA
A ko), Z+Zhe 53] Ayt g
ZAolt}y, *= IL-1pE2 A o sk
p<0.059-& <jujgd.



F2. IL—10°} IL—1p°) 9l3td f =€ ml-¢-=
ZASMEe IL—-6, GM—CSF ¥
TNF—aXAdol vAe 9%

cytokines produced
(pg/ml)

Treament IL—6 GM—CSFINF—a
Control 2344+ 11.8* 0 0
IL—1B(1ng/ml) 3280.0+ 108.7 2.6+ 1.3 0
IL—18(1ng/mD 3260.0+178.2 3.8+29 0

A FAZFZREH B3 ARXE 24well
A Zo719) 2 welld MESF7HAX10EHES
B33t A E7F wjdr] ulgel] @EFo g b
274 (3Y3D) W gstdch. AE7L dFez
A F v Ful A2 A A8k IL—18(10ng/mD)
9} IL—10(400ng/mD) & A& 343t A58
A EvjFduiel IL—6, GM—CSF ¥ TNF—
0¥ FEE E2AYFAY R SR,
2}zvel X PF @ HFLAE 33 At
de ZAdolth, *= IL-1pTE AXI}HE
w9} vl pgho] 0.05°]5H4-S 2ju]dict,

V. 22 =

g4 Ee LPSH 93t IL-1& #3t
=9 (Dinarello, 1984), IL—1& & AHX=
2y BZA¥ES HRAA IL-6, GM—
CSF 2 TNF—aZ HAANA FZH T g
FESFE ob/|A T}, o]kzto] LPSE TEA
oA IL—198 AAE AFE BT ol
IL—10°]8}= cytokined] A= &AL
(de Waal—Malefyts, 1991). IL—102 &3
AzzBE [L-10, GM—CSF ¥ TNF—a
¥ £3 2}% cytokined] F21& AABIA olE
cytokineol % g A= AoE A7
) X gt(de Waal—Malefyts, 1991) o} IL—
103 SFFe] BA et ¢ v 9l
t}. e} IL—100] GHAH X cytokine 4B
Re ZAAAIE Hog HRo], IL-12%
A2 ure ZBAEZEH cytokine FAE

Asle FFF 2 BAE Aoz FIFdd.

o]9} o] IL—1 € ZFA XA FIHE
cytokine(IL—6, GM—CSF ¥ TNF—a) 2
I IL—-109) BRHQ] FEd] o3t EF
F7F dojue Ao FEdd. AIA &
#HZ whol] 9&d [L—1a, IL—-18(IL—-1& 5
Ao w2t IL—1as IL-1p2 EFEY:
Oppenheim, 1986) @ TNF—at E¥+E &
2 A1 719 (Gowens, 1983 : Bertolinis, 1986
: Gwen™ Mundy, 1986 : Lorenzos, 1988),
IL-8& &S B0 Y& AR FEH
92} (Chaudhary %, 1992), °l&o % &
F¢ Axes U2 Ao AAen Aok (Sta-
shenko%, 1987). walr A= IL—
10°] IL—12.2 59 E&FF X e 9%
#3719 4A, IL—1la, IL—18, TNF—a
2 [L—-80] FFFE dodle A=E v}
AH LY 4, 5). 1 A7} IL—-1as} IL—1B9)
Z&4 58o] INF—aRU & Aoz eyt
oW (2dg 4, 5), IL—-1a%} IL-18Y &S
F o 2pol 7t YAt 1Y 5). StashenkoF
(1987 = AEo4 IL—1a, IL—18 2 TNF
—ad 93 FEFEFFEE vt IL—-1a9}
IL—1p7F TNF—oXt E&F F8°] At
dgou, IL-1p ¥ IL—1a® o did
@ Me B A48 FdFoes g8 IL—-1p7t
IL—1oBt F&FSFE U A FF3A
t}. olag IL—1B9 IL—1ad) 9% FEFA
£o] spol7t FolwEe] TARER 1 oS
83 A7) o, FAZNA IL—1a
2 [L—187F FEFE 4o AE Aol7t

= Ao 2 Hol(Jandinskii, 1988) o] AH&-JE
Tz 283 A9 Aol A% A2
2% AzZtdr), 398 IL—1les} IL-1p7F EF
48 2331 Agds gy £ AF A
IL-82 FFFE FEIA Z3AI(1H 4).
metA] IL—80] Z&FFe FUT AoE Ay
HY AdA IL-1pE AFds 2T LA
IL—6 ¥ GM—CSF¢ &7 44dHe 3& &
o8ttt (Chaudharys, 1992) IL—89] IL—6
9} GM—CSF$} o] EAjghe 2ddAMe &
Fol 9%g A F Je Hez F5d0.

331



ol A AF 3 veizte] IL— 1%} IL—1a7t
TNF—a$} IL—82 ¢t FFF T8 29 IL—
19t IL— 108 &S Fx zlol7} Qe
Ao g Yyeh}Agt [L—1p7F NFFA] =T
3ol BAo] 9o 22 (Stashenkos, 1991)
2 AgdAE IL-1pE FEFFE g
Aeste] [L—100] IL—18°] g3 FFF
U)X 9E%E FASQYh. 2 A3 IL-102
Iy 7ol Zo] IL—1p) 7 vk F
NE2EFFE gAY e ol& IL—100) IL—-1
poll 2% SHFFE Y F U gt
Axtg ZFolgt, I1¥8AY IL—102 IFNy
100ng/ml) 2.t} & 5%(400ng/ml) ol A IL—
1p9ll 9% FHFFE AAFoz(aE 6), IL—
109 E&4 YA =8 [FN—yHTY HE
Roez A, BE oL d¥ZFAE A
Fao e A& Aol wiEd olE AW
A douk= whgol AH H L) oyt
a2y AWolAs 9F cytokineo] @22
FEFFE 4o F g= AFEAME, TUE
cytokine@ 7| 283t EFFl 9FS 7l
A 4 glovz (Stashenkos, 1987 : Pfeils-
chifters, 1989) IL—103% IFN—vy9Y ¥%7}
vl dxzte Aa FFFAA g B
Z8e UEld § g Aeg AR

2809 [L-108 F&FF A= ojust
Aoz Jolesrt? FFSFE E3d #H2
A X 93ly FxEHD, GIHREY &=
ZZA XM MAEE cytokined] &8t uf
A"gez, IL-109 9% FTFF A=)
SFAE AT AEY B3 oA x=E(2)
ZEAEEREY FZAX 3ot AAH cy-
tokineAd A o] 7ol o3t UEld & &
Aoz HzZdyg, AR IL—-10°] S=AxH
Ao mXE ¥ Hrsl] fted FEARE
AFAE7E EA8=(Mundy® Roodman, 19
87) TFAEE BV oI A E
Agrg FaAEAHTesta 5, 1981 : Rood-
man’s, 1985, 1987 : Takahashi, 1986 : Mac-
donald%, 1987). 1 ZA¥ IL-18E A=¢
7S A E tartrate A3 AR AL
A YA EE 20+ 10712 IL—1pE FFA)
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¥ AL 2AAHoY IL—10¢ IL-1pS
A X A FAAE GYAEFE 2+ 2
MEzA, IL—102 IL—1po] 23+ a4 X9
P ZAAAT (1, 2¥8). o]=1IL—-10
o] IL-1B2 fEHe FFAE E3E
@] FEFS JAAHRE VRIS AA
ojgtzlo] IL—100 ¥ TIAX E3te]
A7t ojd HA g3ty frmEHeA, B A
HoAe & F glev, SEA X 2371 3171
gFME AFAHREY FH e HFAHEY
847 22 FUHA 7o 9lste ofr1E
% ). 8 2 (Takahashis, 186), IL—109] ¢
3 OBAE 23] JAE ATAE F2Y
e e AREF g A o3t fF=d
F UL Aeg AZEY.

A fIAME E3v ZIMNFEERYH A
A5+ IL—6, GM—CSF 2 TNF—adl] ]38}
A x5 22 (Macdonald%, 1986 : Sato, 1986
. Pfeilschifters, 1989 : Gowens, 1990:
Ishimis, 1990 : Chaudhary®, 1992 : Gira-
soles, 1992) IL—10°] IL-1B& A= %L
ZEM X9 cytokine ¥4 AT = ).
ojd o] IL—1RE AFI¢L ZIMEZHY
FIEHE cytokined] Aol mAe &S &
#3}7] 9sted, IL—1B(10ng/mD) @5 F&
IL-18(10ng/ml) ¥ IL—1022 FAld] vl-%
2 FANENEE AF3t vfFAdle] IL-6,
GM—CSF ¥ TNF—a9 ¥=& H4HIF
AHoe ZA3HPT. wkex FAIALE
IL-1pE2 AFF 2 IL-6= AAHAoY
GM—CSF$} TNF—a= #F23HA] &2 do=z
HoH(HF)E A¥FF Jeid gZH¥e B
sl IL—64kol oty fr2d Ao 2 Azben
IL—109] 9% IL-1BHE FIAHEE3}e] o
AE IL—6 A4GAG BHo] A& Aoz
3% ok, 28 IL—69] 3ol IL—10
< AR A AR gol(F2) IL—109
o3 [IL—- 1B FZAERI dAlEs ZEA
EERE IL-69 B A9 TR AR
ARG, dellM AFF wie} HZe] GM—
CSFs} TNF—o7t A=A gsted, ol
N Aoz o e o] F-& & & Uk



% GM—CSF£ 1% %=(86ng/mb 2} IL—1B2
AAFehe -t KFTAEAM AT u
#oll(Chaudhary%, 1992) A% =(10ng/ml :
EFTFE A=Y v2)Y IL-1p2 AEE =
=% 2 AgoAE GM—CSF7 A4 A o
*E HAeZ AAZY, ¥H TNF—aE B8
4w (bioassay) &2 &3 AYPoA=
A3 =) X2 Gowens, 1990), EAHIEF Y
o2 233 AYdMde fEEA g Aow
B 3 5](Chaudharys, 1992) TNF—a$] A§A4
oRe FFWYC g8 gda2A Jeghde A
o2 FFHHu vk mEtA B AHA
TNF—oZ} AAHA e AL a2A9EF
HOZ cytokined FBEE ZHIR7] HEY
Aoz Aztg),

oldel 4¥ds= Ev IL—10°] IL-1p2
FEHE 255 € g3AX ¥4L 2
Al B2 [L—102 IL— 18] 28 H4IAME
9] F3& dAlste EFFE FaAIE A
o2 Aztdd., ey IL~-1pE AL u}
T2 FAEZAEZRE IL-6& AAEAY
GM—CSF % TNF—a7} A=A &kt [IL—
10°] IL—1BE AF ¥ vl FASFAHE
ZRE fEsHe IL-6 AR 9L nxA
%S Aoz Mo}, IL—-109] 93 IL- 1=
YEAEYEAF Al ZFAHEERE [L—
6, GM—CSF¥ TNF—a2 A4 A7} ofd
o 71-d 93 ofrjd AeF yzhEch.

AR IL—1090 o7 SFZHE PG
7} IL—10°] A AGFHEATFA X 283}
o Jebd ZARIA ol H ZFAHIEE
IL—6, GM—CSF, TNF—a’} o}d t& &
2o WAEE ZAAA vERd @AAA ] o
MMe o AFH oY HAlz ®o.

V. & =

IL—10°] &5 v JEE 7Pz
Zb “CaZ EAE vhe2 TS 1) LPS,
TNF—a, IL—8, IL—B¥ IL—adl 2% &
FRAZE ¥lZIFg e, 2) IL—107 IFN—B
o ot w2 FAHE JFFo viXe 94

a2l 3) IL—109] &% IL-BE F=3 F
TAES] HEHMEHY L FHE IL-6,
TNF—a, GM—CSFAA9 #ile sty
o, EFTFAEE N2 F(cytokine BIHXTE)
o g AHF(cytokine M) “Catal
€2 JERIY, =3 FFAEE sty
BAEHE GEFMEE tartrate A 34 A4
ETHELE g5y AP, Z cyto-
kine®) ¥EE ZAWAFIPoz ZHso
27 22 ZARE dur.

1. LPS Ing/mlolA “Ca #2l &S 1.14+ 0.07
24 ol ZFFE fF=dgen, o9
Fol wet ulex FAZTZRE “Ca &
g &o] Z713ka.

2. IL—a, IL—B % TNF—a Ing/ml9A4] “Ca
#F2&e 242 161+ 026, 1.77+ 030 2 1.
20+ 0.1524] ©]& cytokine® FFFE &
Ao, IL—8° 9§ “Ca 2] &2 0.
93+ 0122 ol JFI{FEFE dodA 4%
o}

3. IL—10(400ng/mD) ¥ IFN-y(100ng/ml)
9] “Ca F2] &2 47} 124+ 0.12 ¥ 1.08+
0.0424] °]¥ cytokine> IL—p(10ng/ml)
o 93t fzd FFFE ARG (¢
Ca fr8l& 165+ 0.24).

4. IL-B(10ng/mD = FFH XA tartrate
A AR ES BFE M)
& F7MNFHeG(20+1170), IL—10
(400ng/mD-& IL—pB(10ng/ml) &+ A A
A% Bg-olle olE A X 7} AT
(2+ 271).

5. IL—10(400ng/mD)-& IL~B(10ng/ml) & A}
T3 vt FAZAEANN A== IL-
6, GM—CSF % TNF—o%l 938 FX
*utt.

ol d¥ZAZ £ o IL-10& IL—p9
A%t WETAE RIE Addod FTEFFE
AAgte Rez AR, oHF INe 3
olx [L—10°] 9|3 T M E2EE ] [L—8,
GM—CSF ¥ TNF—a9 A4 A7} old
OE 714dd % Rez AzE,
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— Abstract—

EFFECT OF INTERLEUKIM—10 ON THE BONE RESORPTION
INDUCED BY INTERLEUKIN—1B

Yun-Jung Yu, Yun-Sun Kang, Syng-lll Lee
Dept. of oral Biology, School of Dentistry, Yonsei University

The cytokines released by osteoblasts induce bone resorption via the differentiation of
osteoclast precursors. In this process, interleukin-1B(IL-18)-induced bone resorption is me-
diated by granulocyte macrophage-colony stimulation factor(GM-CSF), interleukin-6
(IL-6), and tumor necrosis factor a(TNF—a) released from osteoblasts. Since these cytoki-
nes (GM—CSF, IL—6, TNF—a) are produced by not only osteoblasts but also monocytes,
and interleukin—10(I1—10) inhibits the secretion of these cytokines from monocytes, it
may be speculated that IL—10 could modulate the production of GM— CSF, IL—6, and
TNF —a by osteoblasts, then control IL— 1B —induced bone resorption. Therefore, the aims
of the present study were to examine the effects of IL—10 on bone resorption.

The sixten or seventeen—day pregnant ICR mice were injected with *Ca and sacrificed
one day after injection. Then fetal mouse calvaria prelabeled with *Ca were dissected out.
In order to confirm the degree of bone resorption, mouse calvaria were treated with Lipopol-
ysaccharide(LPS), TNF—a, IL—1a, IL—8, IL—18, and IL—a, Then, IL—10 and interfe—
ron—y (IFN—v) were added to calvarial medium, in an attempt to evaluate the effect
of IL—1p—induced bone resorption. In addition, osteoclasts formation in-bone marrow
cell cultures, and the concentration of IL—6, TNF— a, and GM — CSF produced from mouse
calvarial cells were investigated in response to IL—1pB alone and simultaneously adding
f IL—1p and IL—10.

The degree of bone resorption was expressed as the ratio of ®Ca release(the treated/the
control). The osteoclasts in bone marrow cultures were indentified by tartrate resistant
acid phosphatase(TRAP) stain and the concentration of the cytokines was quantified using

~enzyme linked immunosorbent method.

As results of these studies, bone resorption was induced by LPS(1 ng/ml ; the ratio
of “Ca release, 1.14+ 0.07). Also IL—18(1 ng/ml), IL—1a(1 ng/ml), and TNF—a(1 ng/ml)
resulted in bone resorption(the rations of “Ca release, 1.61+ 0.26, 177+ 0.03, 1.20+ 0.15
respectively), but IL—8 did not{the ratio of “Ca release, 0.93+ 0.12). The ratios of “Ca
release in response to IL—10(400 ng/ml) and IFN—vy(100 ng/ml) were 1.24+ 0.12 and
1.08+ 0.04 respectively, hence these cytokines inhibited: IL—18(1 ng/ml) —induced bone
resorption(the ratio of *Ca release 1.65+ 0.24). While IL—18(1 ng/ml) increased the num-
ber of TRAP positive multinulcleated cells in bone marrow cultures(20+ 11), simultaneou-
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sly adding IL—1B(1 ng/ml) and IL—10(400 ng/ml) decreased the number of these cells(2+
2). Nevertheless, IL—10(400 ng/ml) did not affect the IL—6, GM—CSF, and TNF—a

secretion from IL—1B(1 ng/ml) —activated mouse calvarial cells.

From the above results, it may be suggested that IL— 10 inhibites IL — p —induced osteoc-
last differntiation and bone resorption. However, the inhibitory effect of IL—10 on the
osteoclast formation seems to be mediated not by the reduction of IL—6, GM—CSF, and
TNF—a production, but by other mechanisms.

Key words ® Interleukin— 10, Interleukin— 18, Osteoblast, Osteoclast differentiation, Inhibi-

tion of bone resorption, Interleukin—6, Tumor necrosis factor a, Granulocyte
macrophage — colony stimulating factor
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