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1. Chemicals and Particles

UHMWPE (ultra high molecular weight
polyethylene) "l2 Y= ZimmerAl (Warsaw,
Indiana, USA)Z HH F3st9emn Polymethyl-
methacrylate (PMMA: #19130, 1-10 micron, 1.19
g/cc) 2 2= Polysciences™AHWarrington, PA,
USA), Erythromycin® Sigma chemical ™A} (St.
Louis, MO, USA) A%< A&ttt

$-ejo} &3 (FBS: fetal bovine serum)< Hyclone™
AHLogan, UT, USA), DMEM (Dulbecco s Minimal
Essential Medium)< Gibco-BRL™A} (Gaithersburg,
MD, USA)9 Al&F< A3t Mouse recombinant
soluble RANKL-2 Sigma chemical ™A} #|&-& A3}
Attt e RE AFERE 24 AESE SEUAE 1L 9]
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2. Mazzot M= Bt

A A ZF(mouse macrophage cell line)?l
Raw 264.7& =M EXF2Y(KCLB: Korean Cell
Line Bank)ollAl 743ttt Ax2E 10% FeEiol @45
Z3k5k DMEM™ (Gibco-BRL, Gaithersburg, MD,
USA)IM 5% olxtaletak 95% 719 ®l&(v/v)3
IVC 2= xAem fASATY. «-MEM (Minimal
Essential Medium: Gibco-BRL, Gaithersburg,
MD, USA)& AHgste 4% lovt A4 = of

g} o7} Slol B AFoA = DMEME ARS8t
DMEM #jA]oll= NaCOH3E 1.5 gm/Le T%& AFE-
stk SEAxe] #3ste] <l TRAP (tartrate
resistant acid phosphatase) |4 Al&ste] <133
o HiAE 2~3Y vtk wAskRen B Al o}
g3 30%< DMSO 10%7F 8% DMEM &%ef ¥
We Basiant. 403 o oA sfEste] 239 A Wy
&F old A AR WY Sl AlEv £F
F N FER T W plateE wASATT

3. of= Xte| X2

UHMWPErR. Y2t= 27d0] B3t 3.6 #m (2.0~23
mm)ol™ PMMA A= 1~10 microne] Z7]olth. <
A= 70% ethanol §do g MHezn IS sl
endotoxing A A st sterile PBSoll ©7} 4°Cell H#3}
Atk mtEAAbE A LS Eol7] 9ske] UHMWPE
(0.2 mg/mD) <+ PMMA (0.2 mg/ml)E &%ate] Alg-3t
ngE‘I_QO).

4. &

el

Doo] MY

24 AdMEe gEAE E3F 2y 2 ok 2704
Raw 264.7 Al£5F= RANKL(100 ng/ml)< A 2jalo]
e AEE Zm AEZR Esiste #H74 (osteoclast
differentiation environment)< f%=3kch =4 B
A= Raw 264.7 Al2Ee] th2] Alx wjeF 274 F0lE
£ vk AE 0.4 mg/mle FEE HAUksTh 14
b A Asted g A2z ekR gl gigh jEg-o
F 2 (proinflammatory micro-environment)
fFEstdch. 471 F RdodA TNF-a (tumor
necrosis factor-alpha) ¢ #¥]%, MAPK (mitogen-
activated protein kinase) @743}, 1-«B €43} 9 &4
222 (ROS: reactive oxygen species)] ¥&ts =43}
o} E3 Erythromycin £oi2 ggfoz gt 7] 2l&

il So] Wsls 3ttt

flo,

5. TRAP 4ol olgt mt=Ma o ot

Hi o] T49 platew 1% ¥ Sigma kitE ©] &3}
Fast Garnet GBC base solution, sodium nitrite
solution, naphthol AS-BI phosphate solution,
acetate solution, tartrate solutionss &3%tsle] 37C
oAl 301t WHEAIZT F/TE AlA $ hematoxylin
solution®. 2 tx JAsle] Z7)d] AxAZIth, &n|A
olx Ak Tl (R AT 3 o4l a)el
TRAP &3 AlXE FZAEZ st
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6. TNF-a assay

A7 & Bd Z+7Zr Raw 264.7 AlXEZFo] PMMA
(0.2 mg/ml) ¢ UHMWPE (0.2 mg/ml) °] €°] 3l
= DMEM wj e 1Az A AHFH3A
Erythromycing F9391S Wl 3AzF A Agsisict.
BE AN, Tl wddnt Yolx ujsial
o o] wjgHe TNF« s=5 =437 7R -80°C
of Ao, &4 WA S (ELISA) kitE o]&st
o] EA3h

7. Hydrogen peroxide production assay

g4 Aol FFRY HAskrA (HO) 9 Altgs &
a7l A8kl HoOp assay kit (Oxis International,
Inc. USA) & Ar&3tsitt. Raw264.7 cells PMA
(phorbol 12-myristate 13-acetate)@ wiatsic. F
FHe 71FolA ammonium iron sulfate, sorbitol 2}
xylenol orange’} £°] 2= working solution®l 41
ot B33 =A (spectrophotometer)& ©]&3led 560
nm oA FFLEE FH5t H.0:0 TEE T3t

8. chuiZlo] 232} Western Blot Analysis
Ador A& Raw264.7 AEE #7712 PBS

Erythromycin0| OF2E X0l 2|5t & A& MEAHO 0|X= Y&t

(phosphate buffered saline)ol| 23] @ & MEE &
g &FH (50 mM Tris-HCI, pH 7.5, 150 mM NaCl,
1 mM EGTA, 1 mM EDTA, 1 % Triton X-100, 1
mM NasVO4, 5 mM NaF and protease inhibitor
cocktail el €3l AlA 30%3F IS vl F 108 H4
° 2 vortex® 94 3 TH15,000 g, 15 min).
95 RolA, Bradford assay (Bio-Rad, Richmond,
CA, USA)el 9ste] @4l w55 S4tAtt. SDS-
PAGE (8% or 10% reducing gels)E ©]&3dlo] ez
< ®83%ke, polyvinylidene difluoride membranes
(Millipore, Bedford, MA, USA)22 &FHoW, 5%
non-fat milk® =Y. Membranes 4°CeollA
MAPK %= kBe datAZ ¥A) ¥-A1z1 & TBST
(10 mM Tris, 140 mM NaCl, 0.1% Tween 20, pH
7.6)2 AFATE. 2 F o|AFA R W om,
TBSTZ A ich. 38t 347 (chemiluminecence) 2 W
(band) & #:1atitt.

RE 2H9 AHJEL meantS.E. 2 AL o,
ANOVA testZ ZIslAtt. BAITHcz Fo3t A
pitel 0.055.tF A& oz a9t

Fig. 1. The number and intensity of TRAP positive multinucleated osteoclasts increase from day4 to day6 (B, C, D) after the addition of
RANKL. Before adding RANKL, thereis no osteoclast in Raw 264.7 cell line (A).
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o4 - 23| - 2HO| - AN - P3| - HBS - LEY - WE
2 1
1. tHAMZ oM 2| miEMERZo| =5}

ol

z;g]{g]_oﬂ_g‘ off, RANKLS
QA A AMEFAA TNF-e] F=rt @43 7t
3ttt (Fig. 2A-B). TNF-e9] ¥E+ x| AxF
oA °F 50 pg/ml o|™, RANKL <& A2|gt = AcjA

A2 AEZFHGYE vie

A3 mdo] gl S sy 93ty %H e Al £ 200 pg/ml oA 250 pg/ml & F7kskdar, whE{iAk
EFQ Raw264.TAIEE RANKLE Fo] & o8] =4 E Age 24 BelAe= 1700 pg/mlelA 2700 pg/ml
oA wjFetA] FEAERe] R3] 7S FRlskit. oz F7heith
sEAZe Bale] HA AL 24 well plateE AHE3)

o] 10,000 cell / well®] == Raw264. 74|25 53} 3. Erythromycindl 2§t TNF-«2| H5}

1l 5% FBS 7} #71e DMEM £-ol|A 24113t St v

% & RANKL(100 ng/mD)< Fof Al 714 H&3 23 Erythromycin% T 24 BFxA RANKLZ vtR
7} AT, vl 48 AIZE vtk wAIShH RANKL UAEL, TNF-a2| BHE AR Ealdtt. 2d Ao

el AEXAL 7R gy 27} LAl
A AoFe ol FAH(Fig. 1.
2. TNF-ao| wis}

d]
=

At ®d BolA TNF-e¢] W32

Jm
o

A

A7tk RANKLS] %o 3~497F8 TRAP &
A2 3L 64

e

A Erythromycm(5 ng/ml 2 10 ng/ml)e] Fol 3o
T TNF-e9 FTE=, 748k &5kom (6A17F 9 244
) 288 FUtEE e JeAth(Fig. 2A).
B o4& Erythromycin(5 ng/ml) ©l €]3}e] TNF-e7}
oFztol ZHAaUE BWASA U (6AIZ 24417, 10

skoM= 2388l TNF<eo #H|7t 238 F7t

71—

5y

ng/ml &

£ 300
& 2501
z a0,
= 150
100+
50 —
[
0 ! Qg}? 3 —{35 I_&?
(ﬁb @#1' B ﬁ? ﬂﬁ“ ‘§ " 4
“5‘5'1 o wld e
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= 2000
[= 15004
10004
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5 &é qﬁ Qﬁi qﬁ:} ‘ﬁs& @f f '5’
'b Gh afer Farides e 2&h aler Fartides

Fig. 2. The secretion of TNF-a in model B is higher than in model A. In model A, the amount of TNF-a are 200 and 250 pg/ml but,

in model B, the amount of TNF- a are 1700 and 2700

pg/ml (A & B). But the Erythromycin cannot inhibit the secretion of

TNF-alpha induced by RANKL and particle. At 6 and 24 hours, the concentration of TNF- « increases in model A but in

model B, the concentration of TNF-a decrease slig
Erythromycin, the concentration of TNF- @ increased.

htly due to Erythromycin (5 ng/ml). However, with 10 ng/ml of
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He A3 UeATHEA1E 3 24413 Fig. 2B).
4. MAPK2| &5t

RANKLZ} wpES{iAbol o)t MAPKSY #4435 &<l
3171 93le] p-38 @A ERK (extracellular signal-
regulated protein kinase) @¥& JNK (Jun-N-
terminal kinase) ©@¥de] 14k} (phophorylation) &
#E T, olE Y8te] Raw264.7 AlXE RANKL
100 ng/ml= ®2 9AH0.4 mg/mD)E AHelstx
phospho-specific antibodyE AMH&-3 immunoblot
A& Bkl MAPKsY QlAikslE #4319t + 2d =
oA P38¥ ERKe] @43ty #wAsidon Azt A3
o Wt 71 He S 2. 2d AdME p3s &
Aol olakElyl Zr1ekEdl, RANKLe Ag & 30%
Ao tzFol vlste] 1.5% & 7P F7} Zo] zlon,
ERK ¢ltste Zrtalgl el 30%0lA thxTel H]sho
15 %= 7V 57t Fol At} (Fig. 3A-B). 249 BellA
= p389 Ml FrteldETl, AR = 60% el dl
Ztol| Hlgte] 1.0%9 T7F F& Bx, ERKEl <l4kst

FIAMEL

A pe

—— |

R ——

el ¥ ' ! I 1}
ERE, - = == "';i']
1] 15 30 i 130 i

Erythromycin0| OF2E X0l 2|5t & A& MEAHO 0|X= Y&t

T
=

=, 602 Al 30% 9 Stz 7P @A HskE
Ark(Fig. 3C-D).

e}

5. Erythromycinoll 2/t MAPKs<2| i}

Erythromycine vk 42k} RANKLe| €3 ERK<}
p38el Qitsls: BT AAEIET Bd A dAE S F
7} Zo] ®okd 30%el Erythromycin ¢ X% thdsiA
st MAPKS] €435 #Est9 ). Erythromycin(10
ng/ml) o ¥ p389] Qlitsh= izt Hlste] Foizlo]
50% olat F£Fo = ZAasdth. ERKE <latste
Erythromycin(5 ng/ml, 10 ng/ml)< £35S w=
Folzel 40% olat Fwoz A3 FhisATH(Fig.
4A-B). 24 BolME Tl vgte] 71 S Fo] &
e 60%9 Erythromycing Folste] MAPKe| 24
ks AT p38e QI4tsl= Erythromycin® &
7F 1. 5, 10 ng/ml ¢ &AZ Fof Aol H|3lo] oF 45
75, 65% Fwo2 At ERKY J4ksl= 5. 10
ng/ml FE\A Fo] Hel Blgle] 25% o|ate] FES
AA 8] FAastavh(Fig. 4C-D).

Partidies
p-p3g Il - —

P [ e e e e e -

— D D = e |

p-ERK |

EHHL_. - |

0 15 30 60 180 360 min

Fig. 3. MAPKs were evaluated by the phosphorylation of p38, ERK and JNK. The phosphorylation of p38 and ERK increase in both
models. However, the timing of peak increase is different: At 30 minutes in model A and 60 minutes in model B, the

phosphorylations of these proteins are the highest.
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Fig. 4. The activity of MAPK after treatment of Erythromycin.
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The Erythromycin inhibits the phosphorylation of p38 and ERK1/2 in both models in a dose dependent manner.
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RANKL(100 ng/ml)€ ROS®] 259l 0, #¥]
o mX= FaFo] Mt et R YAs Ha0.0 wH]
£ 771 Erythromycin(5 ng/ml)S Fol A oA
Hol #AFUY. 2 AdX = Ha0:2 F7H71 )8k
°m (0.7 .M), B4 2R E 7= PMA (phorbol
12-myristate 13-acetate: 25 ng/mlE 2|3 Fo=
7k FEiekA @itk (0.8 pM)™. 28y, =Y BollA
= PR Aol &g HoOp0] #H|7F S7b= ATH(1.2 oM
Fig. 5).

0z
x
(5
10
=
o

7. Erythromycin ol 2|gt &

2 AdAe &4 AAE SAAIIE PMA25 ng/ml)
E A F=(0.8 uM) S7te F8kA &gt
Erythromycin (56 ng/ml)< FgF Tl = H.0p0| Ws=
uulEAth(Fig. 6). ZL2fv, =9 BellA= nER YAlel o
3 S71d HoOx(1.2uM) &, PMA(25 ng/ml) & 1 £7P7}
7452 (1.5 uM), °]¥ Erythromycin (5 ng/ml) 2|
Folo] 9J&te] 0.9 uM=E A3 Faskdvh(Fig. 5).

8. Inhibitory kappa B (I«B)2| H#z}

RANKLE KBe] 248k 933 34 eskout, ot
2 YA KBSl BYe] AAE fusdit 29 AdA
kBe 120 714 ®s7F A9 giith. 29 BellA= kB
o Fwb 27l @A FaTt Qe F 180 #7HA oAl
Z7eAtHFig. 6A-C).

il 500
gl 25
1000

075

Fig. 5. The ROS activity was evaluated by the secretion of
H.O,. In model B, the secretion of H,O, increase
significantly. However, in model A, the increase of
H,0, secretion is not significant. Erythromycin doesn't
influence on ROS production in model A. But, in
model B, Erythromycin decreases the concentration of
H,0; released by particles.

9. Erythromycin ofl 2|8t [«B2| g5}

Erythromycine vt2 dx}ol] &Jsle] 2H4d «BES
Al 71 ddsgnt. 2l AdlA kBe Erythromycin
(5 ng/ml)ol| ot} 238 s, 10 ng/ml 4
u g S77F 2Astt. 2d BelAe kB =
7F 27100 dA % At & F 180874l Al FUkst
At} Erythromycin® =7} 5 ng/ml ¥ 10 ng/ml
A o gl Blsle] 150% o139 oz U8Rt
(Fig. 6B-D).

2t

al

ZTFEAZAAN SAdsE gdeAxR BIlste B2,
ZFEAHE, CFU-GM (colony forming unit of
granulocyte/macrophage), Wl Al &3 & =4
¥ (prefusion osteoclasts), @& = A X (multin-

AANEL
| — — — -—-]
A Fetubulin —
1] i 3 6 120 Time (minj
HANKEL
—_— s l_l--
=B -
B "-"l-l--l-'l—-r!
B -tubulin i 5 10 5 (ngid
EM
Partiglos

C Fdubuiin | S S ———
0 15 30 60 180 380 Time (min)

Pamiales
KB | = = — - —

D fotubin | = e —
15 W0 5 {ngmi
EM

Fig. 6. 1#B do not change in model A but the concentration of
|kB decrease in model B. After 180 minutes, the
concentration of 1«B increases in model B (A&C).
With treating Erythromycin, | «B expression increase in
model B (D) However, in model A, Erythromycin (10
ng/ml) increases slightly the expression of 14B (B). On
the other hand, in model B, Erythromycin(5 ng/ml and
10 ng/ml) increases the expression of 14B 15% higher
than the control (D).

—50-



ucleated osteoclast), &4dstE IFH=AHEZ(activated
osteoclast)9] o2 ¥33h. o] w) RANKLS 4]
Axe] g3 FSAERY F, vd FEAERe] £
st gEAxe] E4stE ASgn, dEAER E3bd A
< Fgolsle #F4] dMAZE calcitonin receptor
(CTR)® TRAPe] leH, F3A gdaMxE DA AR
B dEsr] Azt B AolA T Rde giAAE
Aol gt E 5 3l

AT #Hd LARZRE X élﬂ—t— aE IAES A
] Ay A FF MEES AFsH Aot o
T BAE, ] AXE JJr% AZ, At obE Bo
ljrmm AFHE F9 28T dojAle] ti2lAl
te F2 3 /\}O]Eﬂ 1S Bojete Aoz &
Z83 5ol e A A E(macrophage) = vf
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b
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i

2 1o pol
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!
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QA9 Al dstel 39 AlEANEE Eujsled
9249 AsE Agah oldd zAvel tAALE 3
SREL] L-z— 71419 Aol 25 RANKLS| A6l ol
g

w37t 7 AlEolw ek el i

s
—_ mh
x,
m
[ L

A7 E%H z2 A3 23} beetde 4= A
B aeR dF B 39 3L ol By Al
Ze d o FA AxEe] qnE JHE Aol ofn
v A AzEAe] et g 71 g Ayt 2
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=
FE(stromal cel)] & WlellA RANKLY A4+ Z}%’Cﬂ
A Ho FEFF 71Hez J4Ey”. F TNFexe 32 A
TFA LU gEA 2o NF+B, JNK, p38, ERK &
< A FEAEZ B34 1“‘4 T F5es fr=st
A B, a2y BAE R3S fEsks RANKLE
TNF-e9| sh7 25Ald 2Hgete 2oz dejA glen
2 mdol gsgAlE 27| £3} $oA RANKLe <3t
o TNF-o= & 43S 24 &= 2o Alsdr. =g
Erythromycine vl= Jxlol] 23t TNF-ao] FEH|o|=
QS F2 gov Erythromycin® 55 A 714
2 TNF-e9} 5879 A2 & TNF=e9 357 AzA
A dojg Aeg did"nt. Sanz 5 macrolide A€
oFEe ¥ ZAA, T F3 @ (adhesion

d mlo

molecule)sl FHE Alstel B AL vehiA,
TNF-« #2274 adan Rasged, 2

AT Ao} YA ke Ygolth.
TNF-9] a7 AsA g & + e MAPKE 4
oIz} o] 9Fo] o <3t BIE=x AlsAde] =

ErythromycinO| DF2H X0 2fst &y s NMe

)
=
O
>
rr
UO
oo

O

NagS gt JNKY p38e &43te] 3, Alxe
T, 9 JAo wet 2 HA ATy AF =
FAste 98-S X, ERK1/29 7% serine/
threonine kinaseZA Alxe] A7zt Eslo] Fagt f
Az Hel S 243y AZA Lo MAPKe g2
o33 2tk p387F RANKL-RANK A=z <3t stz
Ao B35 FAA7E IS oY 5 RANKL
of &l RANK7} &43l=7] 9lgte] TRAF (TNF
receptor associated factor)-62] 240 "ozl o] 2
Aol p387F Dol = p38e FTA T B3l A
ot 2 oA HM'"® ERK1/2€ E3E d3AHE9
AE FR FAgtte HuEo] AT HIde d=
Azl Az BHHE A5 AL e ERKe o]
oA gu d?. ®=3 ERKE integrin f3& 243}
3le] RANKLeol ¢]& KﬂE TS A3, JNKs
= AE BE 2 25 A FA9E8S s,
RANKL #A}Fol <3t g= "ﬂE 3l JNK1o] o]
sANE INK2E 283x] &=rl. JNKse 49 %4
(upstream target)e RAW264.7 M Eol|4 MKK7o 2
gk Aok, INK9F ERKO 3t 42ls deAlele AP-
1 A} QA (transcription factor) S°] al@siy o7
e HA =z Ax E3lo g4 =H AA(key
regulator) & 2 ¢ cfos7t T3] U,

2 Ao A= RANKLY vk dxtel] 9ste] ti2]A %
oAl p38F ERKS] &3/t At onz vt fYxld
o3 A AEe] & WS- RANKLel <]gk di 24 2e
3t A EEe] B3} 23 MAPKs7b #olds &
F A9, vk dxle} RANKLES 25 934X x%:,uﬂg
oA MAPKs® @435 B3 g=rx £3 Jss
ko oln] A b, anz B Ao 7&4—5
gAM 27 FEAEE B3 57| 95t MAPKS %
A7t dasits 71Ee] b Hued dxdid,
b mtR QiAo olgh AF o2 A E A v/\W}
MAPK®] @43} a2 B2l AL v 27k diaA =
g IIAER &3} Al7l= RANKLZ fFAF A=
(agonist) 2.2 283st= 7Med S Al a8y 2 2
FoM= E2d A (30E)= 29 B (608) MAPK<]
st AA BT HAE mlRE Yo FAHREES fE
ke AE A A=Fo] RANKLel 23 A% =1
nlekelAY At Afol7) Ioke A& 9o & § glon
Sk AlzAlY] Eelo] Fasit), mg RANKLE &4 3f
of mlE AxPrt MM EE ATt FHlQ A O 83
M= MAPKS &A4syt oS $74E 7sde o4ld
F 9ol gFo Ayt st}
titanium IR bl ot 42lE AG F FIHx &
e FE3E cfos® SRE (serum responsive
element) 22| A& HEe MAPK 4| &4 ARgx
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Ola= - 23| - 27| - AN - BYS| - 1B - YSY - WES
dojdtia sisith. a2y 2 AT AaelA dEAEe
27] 23t DA AR AS2 vk dApe] o3 v
AE 23t A7k dsid ke MAPK 9|24 4271 &
A& 7FedS AASE. 23y MAPK vo|&4d 4=
= a4

Z 53 cfosE9 AT AdAe &1 7 &
2 @ Aol

B AEo| Erythromycing Fole nlx dxie}
RANKLe 93t MAPKe] 438 dAlsl= 227}
AH(Fig. 4). & o|#g AIE A7} o2AE A
TFAEZEA 5o FF Axad 8T 4 MAPKs7h
ErythromycinQ] xHog Ze-S g yeAde Eolel &
Q&) = Erythromycine <13 34 39 Z&dlA
=S HZM] ofgt A AlsA, wlR JAEe o3 =
AE 23 =, RANKLY 9 gZAx &3} 7|41 =
FolA MAPKs 435 94 &85 & 7Hsdel
oy o VA e VM Ae AAEAE vtk
a8y HZ RioA Ren $€ in vivo dFdA
Erythromycine] »FRSIF gAtol| o ek 54 =838 7|
Ao A4 IS drtm Buslgeornz ntr gl o
g g AlsAl] F2 A8 oz ek,

AEZ Yo A5 dAdS g ola As e Edoe
NO (nitric oxide) vt &4 24 59 84 4% Fa3}
A Zgshe oz A AP, HIde FIAE
el Az deeae] NO9 &4 Atae] #3 ‘1%8
7b AZE AL QR gA) AbAe ghgA| 2] 3
Ao et Az dY Edolt. &4
RANKLe®l &3t 42l dgAoA o]z A& A
A& A dZAxe] Zshot &dstE s
HEFATELS B4 2kaE I, a2y g2
A ZAA 2 &4 e A= B,
JAfell ofal] A== Al A oA A Akl
Aol S7sIHA F838] 714S uizfsiAl Aok,

2 A= vk YAl otk HOp7t S7heE vk,
RANKLel &g HoOp0] F7h= skt ol=|g vz
PRl efgh 2] MEoA o] & At Ut Bt
A ZeAe] RANKLeS] A% 1 & A=F3A4 2 3o

oAty dubdg oz TNF-ex @4 4o AAz £
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£ 2710713 BARAE NFABE BASAAFT? 2
gEE B ATelde] vk g % H0.e e
NF-+Be] @stel QAR 9% AsAY SeAE 2o

A 2H-gste] FF 719 AR olojd Few
oAddry. 53] Erythromycing vk dAtel] thgh o4
Ao A5 WA IAE s &4 4tae] AP dA
sto] E255 Al 71-dd B AoR o dEm o
A7t e ZHEE AT LAV 2 5 U Aol
NF+BE= €453 19 oA Yehudes {24 dA
Axfeltt, a2y NF«#B A3 AEAe g5 19 v

gul

L EE H3AE E3lM T Fofo] B HA W
A3} (osteoimmunology) #He &71A] SskAl =AUtk
YooY eg 22 d9Azte] HAgde Edaye
AB/gol EATS & F o B AdFedr e NF+B
AT ADAY] FES d5 AzA} FIHAE 23 s
AR st B4 = AEE SIHTE 2 Al o
21 A3zl gk RANKLel 93 7] &3} A== NF-
kBHsL7| v)oket v miE Axl= NF-+«Be| &35S =
7le] et & T AUtk BRI AA
7b dEAEe BE &3 :
a7k AR gt
AA7F NF+«BE B3 gd2Ax 315 fFratt
4L BAE F don RANKLA ok g=Ax
243t 71AFE o TE 71FAEC] EAF Fow A
2ot 28 BR mR e o sEAlx I
(particle-induced osteoclastogenesis) & LWkA <l &
Ax FAZ g 7[Fde=Z dojgd Foly A= Je dF
7F Bad Aol

2 Ao ulE A}t &l dAlE kBE Erythr-
omycine] 44317 d42 Erythromycin® #3324
°l < w¥= AzEd, T3 2aE Erythromycing
A 25T A9 7AR vl YAt olgk NF-+«Be
k= g A5 A dAE F2 JAgo=ZH
2 AE 23t A= Az dAS Akt A
A I29th. =3 Erythromycine NF-«Be}t
H Az A F gEAlxe &3t A2 shul
TNF-eX®t}= RANKL, TRAF-6, &4 k4 55 53
AsA &= 3ol o fYstnR o] At
3% Flojtt,
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(100 ng/ml) <M= RANKLS kB2l <jx] #4to] o]
sto] NF-«Be| Z7b7F wlekghs & 4 it
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1A & Aot a#Eg JFHHE 9 ZEslSelAe
A ZE & 25E Bt A5 AE2A Y 28]
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ABSTRACT

Effect of Erythromycin on Pro-inflammatory Signalings by Particles

Sang-Soo Lee, M.D. *, Young-Hee Choi, M.D.", Kwon-lk Oh, M.D.', Yean-Jung Choi, M.S.*,
Young-Hee Kang, Ph.D.*, Yong-Wook Park, M.D.*, Do-Young Kim, M.D.*, Jun-Dong Chang, M.D. *

Department of Orthopedic Surgery*, Department of Pathology’,
Department of Food and Nutrition*, Hallym University, Chuncheon, Korea

Purpose: In periprosthetic osteolysis, cytokines, which are secreted from macrophages by the stimulation of
particles, up-regulate the signaling for osteoclast activation through RANKL (Receptor activator of Nuclear Factor
Kappa-B Ligand). This study compared the reaction to the particles and RANKL in the macrophages by examining
the changes in the pro-inflammatory signals. In addition, because erythromycin has an anti-inflammatory effect, the
effect of erythromycin on the pro-inflammatory signals by particles and RANKL was also analyzed to clarify the
mechanism for the anti-resorptive effect with particles.

Materials and Methods: The Raw 264.7 cell line (murine macrophage cell line) was used for these experiments.
The particles were made from PMMA (poly-methyl-meth-acrylate) and UHMWPE (ultra high molecular weight
polyethylene) to enhance their stimulatory effects. Under the same culture conditions used for macrophages, the cells
were treated with either particles or RANKL. The differences in the production of TNF-«, activities of MAP kinase,
I-#B and reactive oxygen species (ROS) between the particle and RANKL treated macrophages were examined. The
influence of erythromycin on these models was also observed.

Results: Erythromycin inhibited ERK and p38 phosphorylation in both models, and suppressed the increase in
H.O. production in the particle-treated macrophages. However, erythromycin inhibited neither the production of
TNF- in both models nor the production of H,O, in the RANKL-treated macrophages. In addition, erythromycin
reversed the suppression of 1-«#B by the particles.

Conclusion: For the response of macrophages, erythromycin mainly suppresses the particle induced ROS and NF-
«B activation compared with RANKL-induced osteoclastogenesis signaling. Erythromycin might suppress particle-
induced osteolysis through these anti-inflammatory effects. Therefore, further studies on the downstream signals of
osteoclastogenesis will be needed.

Key Words: Macrophage, Particle, RANKL, MAPK, ROS, I-«B, Erythromycin
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