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o] SR EE T3 T dAE AxRES
AEAA ST F971 dolvke 958 23|
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FEAEE FFT s FE AEE )T
I 3k AR-AEIL, AX7VE HE T8 5
{4 Aol oJ3f 2HETR Y, ol TR
o] E3lol| 23 dofut=t] oA Aol A HFAE
o} ZEAE 5 IFVIEMLE I v FA] 3
FHEE T T AR 0, FA WG FFF
of #j3h= 2 Z interleukin6(IL-6), IL-11,
PTH, prostaglandin Ez, 1,25-dihydroxyvitamin Ds%
o ZAA) U RAT 2RE FEATI Y HEP
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¥ e A AEFTH ehEel osteoclast
differentiation factor(ODF)7} s AL A X ] 58
A& 53l osteoclastogenesisE ZZI1gcH113),
ODF= 3pZH7A R 0] sl E2e] B3l T8
3 A3 E BUlEd, TNF-Related Activation-
Induced Cytokine(TRANCE)/Receptor Activation of
Nuclear Factor kB Ligand(RANKL)¥} F- 8}11 T-cell
growth®} dendritic cell®] 7]5-& F71A)71& Ao
Holv} 8|2 2 ODF= osteoclastogenesis?F H ™
718 88 I8 s Ao R ®Helth e o
ol e3P Qb Ao 2] 2 E wiA] oA
Eeld dxp} sE A E 319} 7]5-S oA v
] & osteoclastogenesis inhibitory factor(OCIF)2} &}
Q™o 17F OCIFe] 471X E9-E tumor necrosis
factor(TNFR) family2] Y2 osteoprotegerin(OPG)
I} gY OPGE} OCIFE 1,25-dihydroxyvitamin
Dz, PTH & IL-119] 98k osteoclastogenesis sig-
nalingg AL A slEARLe] EEAE o
A g} ODF osteoprotegerin(QPG)/OCIFY) tgh
ligando]tp2,

A A FA] ZFA A FE A F-2]E cytokinesdl]
)3 site-specificdtA] FFF o] oA &
i Zad A fadt dEATAEL URE
wheh AFAHZL 8 ojFate] dauEtAEe B
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Aol HE wA Y o] XolE AU glr}
0 3882 AFANAN LI} AR FA ol FFA)
T G4l Slo] 83 H¥E T 7ol Itk

AFAELE AR Az FrEEHoR
S 9574 ddolth AxE BaE FPAH Bt
FEFF7F O AX ERA HEE JF¢0ue) 340
F3 AfretARErt B4 7hsAde] ek 25T
o] FE AEFQ AFARAFONEE 2FAE
NA F83 93H& 3= alkaline phosphatase9} 3}
AR B3}2]A0121e] OPGr} Wo] W gtk F
o Bag]o] Xz At 83 gEs g Ao w
A TR oy dFe B2 x5l
FrobE7} ZFA X/ DAL F3Hg thAlshe
79 B FoA FFAELZ] B3lE F5T F
UeA] HiogZH, NFHBNA 2)2F ] 13
et AT HEg Balgda] Hstust
st}, o} uhg- T4 M EFQ) RAW 264.7 A
F7F EATAERA 2R S gloEs,
AP A AT AAE HoJzbr] st F
9 E7MEE B3N A d& HRITFE A o}
SHTAEE FFHE B3l B3 AFo)A o] )
& AEA QR T ¥ ua AFsrede)
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1. MIZ B

1) A|Z I MR O E (periodontal ligament fibrob-
last, PDLF) 22| 2 B}

Aot B A FE 3te] LR A 174 =
@e] XjojellA PDLF AIEE E-23) Wle} 100
ug/ml penicillin Z 100 unit/m! streptomycin®} 10%
fetal bovine serum (FBS, Sigma, MO)¢] 3%
Dulbecco's modified Eagle Medium (DMEM,
GibcoBRL, NY)oJ|A] 37T, 5% CO28] 2710 & wjoF
A, v 3dnjrt A g w Fel-g ANkY agls)
of FRoH, AAS 404 7R ] ATE &
Aol o]-8-3kth
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2)M-CSF 923 34 ME (M-CSF dependent
bone marrow cell, MDBM) 22| 5! 8ljef

MDBM ¥ & £ wjeFslr] 943t 7~95 &

4 AAE AR AR L A T UEI 7

Ao g2 A& A3 AAYT #

GibcoBRL, NY), 0.05% Trypsin (GibcoBRL, NY),
4mM EDTA (Sigma, MO) &2 £HG FA}sle] &
TE AE3 WlTh 3083 37CM F5E i
&40 2 ket ATE Be 3 HYLE A A}
L, 5 ng/ml recombinant mouse macrophage-colony
stimulating factor (M-CSF, PeproTech, UK)2} 10%
FBS7} E3HE «-MEMO 2 100 mm HjFg Aol A
WFEISIE, 24412 F TR NS ol well B
5x 104709 AE7}F HeE B8 96 well plated])
A wfeFskic), 8243 50 ng/ml recombinant human
soluble osteoclast differentiation factor (sODF,
PeproTech, UK), 10 ng/ml M-CSF & 1 ng/ml recom-
binant mouse transforming growth factor- 8 (TGE- 8
PeproTech, UK)7} X3 % Minimum Essential
Medium Alpha (a-MEM, GibcoBRL, NY)¢j|A] 37¢C,
5% CO2¢) 2710 2 v g3t 4le.

3) RAW264 7 MEEZ HfQf

RAW264,7 (mouse macrophage cell line) A|3XF
+ DMEM9]| 10% FBS 2 A S H7)slo] vl s}
AE. RAW264.7 M EE cell scrapers A ) %k
Aol A A7), 44 Rejste] Az dwr}
5000 cells/well7} =% 24 well plated]] £5-5}¢]
SEAE B3 717 T 10% FBS 7 34
a-MEM9I| A 37, 5% CO29| 2710 2 v g3l t}.

2. PDLF M|Z2) Al=, 117 9l coculture

PDLFE 1 ug/ml lipopolysaccharide (LPS, Sigma,
MO)&E 8AIZY, 5 ng/ml 1L-1 B(PeproTech, UK)E 84]
7} 10*M 1,25(0OH)2Ds (Biomol, PA) + 107M dexam-
ethasone (Sigma, MO)2 & 397+ 22} 2 )sksick



28] ¥ 1% PFA/Dulbecco's Phosphate Buffered
Saline (DPBS, GibcoBRL, NY)2 2 1087} 2431
53] o] Ml A3}, 24A17F F2F clean benchi o)A
Az AlA RAW264.7 ME o] cocultured]] o] &5}
At

3. MEMEZ EY EY

1) IEMZ 5015 K

O RNA 3%

RNeasy Mini Kit(QIAGEN, #74104)9} Tri reagent
£ (TR-118, MRC Inc,)& o] &3] A EZ &
3l¥ MDBMI RAW264.7, @ 235z ¢
RAW264.7 M EZHE A= 3]x}¢] vbd 4] wle} total
RNAE FE34t) &, A X E 10ml¢] PBSE A|F
BIAL Tri Ao 1087 EF 8t AXE &313F F,
Tri A1¢F 1ml @ chloroform 200 4 & A7}8tgdch &
=S AEsA EFF oL 4T oA 1583
13,000rpm 2. 2 Y4Eejste] 89 Fukg A
microtubedl] &F Tt} Isopropanolg % #7}s §
1AIZE o) 20T ol A W23} total RNAZ} HA 0
2 7heieA & ohg, 4TANA 1587 13,000rpmo.
2 93 AF ) RNA pellet& 75% ethanol 2 A &3
e, 12A1A diethyl pyrocarbonate(DEPC, Sigma,
MO)Z A g S5l £3) A7) RNAY) F58
spectrophotometer® &% 3}3L, formaldehyde
agarose gel electrophoresis® &3 RNA ¢] £58
AR

FRLe] s AL

@ Reverse transcription-polymerase chain reac-
tion (RT-PCR)

£2& total RNAE oligo dT primers} E35}e]
70T & 1083 73]}, first stranded ¢cDNAZ}
FAHEE 317 8te] EHES ISolr A48
WZkA) 71 ThE, dithiothreitol (DTT), 0,5mM dNTP, 1
unit RNase inhibitor7} £35]0] ¢+ first strand
bufferg 718k 42°C oA 287 pre-warm A} Z Tk,
Superscript II Reverse Transcriptase (GibcoBRL, NY)
E 7¥8te] 42T o4 5087 ¥-2 A1FT) 2 pmol
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forward®} reverse primers, 1mM MgCl2, 0,1mM
dNTP, Z18]3L 2 unit Taq polymerase (Koma
biotech)& E33le] HF H3] 25 W] EFEH
cDNAS| PCR& A9 AIZTE & RT-PCRONA A3
oligonucleotides+= c-fms (M-CSF receptor) (sense;
5'-gaagaaatatgtgcgeaggg-3', antisense; 5'-agacttg-
gigticactagea-3'), RANK (sense; 5'-ccagegaggeaagect-
gag-3', antisense; 5'-tcttcaccagetcggaget-3'), calci-
tonin receptor (sense; 5'-gtgaaaaggcggaatct-3', anti-
sense; S'-aggaacatgtgettgtg-3'), ZL8]3L calthepsin K
(sense; 5'-tcaaggtictgetgeta-3', antisense; 5'-gagecaa-
gagagcatat-3) ), PCRE predenaturation : 95C 5
1, denaturation : 95T 1%, anneling : 55C 1%
extention: 72 13, post extension: 72C 5%-9) 27
0 2 35 cycle 73838tk HE£A 0 2 DNA molec-
ular weight marker} 7] 1,0% agarose geld]] 2 o]
4] ethidium bromide g4+ 3 PCR producte] £}
A7]& G

2) Tartrate-resistant acid phosphatase (TRAP) Z7]
Lot HAt
A2 v o] Bt F v YANE A AL, DPBS
2 AEE A8 th citrate-acetone-formaldehyde
e g st DAL, 37T FHFFE A
&t 3 TRAP kit (Sigma, MO)E ©]8-5}¢] TRAP g
& A3t TRAP g4 7] <] naphthol AS-BI
phosphate (Sigma, MO), ¥H-2-AHE-0] A4 9] fast
gamet GBC base€} 7 mM¢] tartrate buffer (pH 5.0,
Sigma, MO)7} X3 acetate buffer (pH 5,0, Sigma,
MO)Z 37T oA 1AIRE RhgAIA BA8AS HAe)
o, QAE M F3Han A oA Baste]
370 o] & EFE TRAP YAIQ) thl A2 9] 4=
£ ARkt

3) 2552 YAt resorption pit assay)

THEAE EAE HAB] Y8t F28013
Ao g wjutEl OAAS™ plate (OCT Inc., Korea)ol|A]
MEFE 3 F, Bolsl= MEE AAS) 31
5% sodium hypochlorite 898 2o} 587+ A&t



the THRTE AR S8 0AAS F91& #
steln| 43 digital 7P 2t=2 #3351 image-pro
plus™ (version 6,01, USA) =2 133 0|83} &
A Forolel o) Faokel WAL ek

I, A}

SE AT HEL] primary cultureE 7] 9184,
Ve AZRE Fe Sl FHANEE AAG
WA AE F vl G Aol F-2ehe AEThg A9}
], M-CSF9} TGF-A7} X314 afj ool A 3U3L 6j
I3 A3 53 FYHMEI B FE 9
MDBM& H1ch (Fig. 14). = AFHE ] AEF
BAE g2 A EF Q] RAW264.7& 18319
THFigure 1B).

Primary SFF A X2 T 5 9= MDBMS
50 #g/ml¢] sODF, 10ng/ml9] M-CSF, 2 1ng/ml¢]
TGF- Bo] 3t W gRa A 6U7F vFshd ofz
7H8) o] g3 R ANAE7} FAHEH, o] RS
TRAP g45Pd slzAxe] 544 FegF sl
TRAP(+) multinucleated cells(MNGs) ¢S HA1H
o} (Figure 24), B2ATAEFS] RAW264.79] 7

GA AR AN
Figure 1A, Microscopic feature of MDBM cells
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Figure 2A, TRAP(+) MNCs formation from MDBM cells

¢ M-CSF gle| = sODF SOng/mle] H7}d «-MEM
oA 5PZT v b £33 Q] TRAP(+) MNCse] v+
Eldt} (Figure 2B). 213y} MDBMOA A€
TRAP(+) MNCs& Atz 2] S0 2 do] "
AR TF RAW264, 7941 @ 4% TRAP(+) MNCs2 &)
o] AAME L9 2 Bol= v RS YE}
At

MDBM¥} RAW264. 7914 34 MNCsE<i|A =}
A E 5ol FAA e Edlo] JI=AE BEst
314} cathepsin K, RANK, calcitonin receptor, c-
fms(M-CSF recepton)d] théF RT-PCRES A3 E}<iT)
MDBM¢] sODF$} M-CSF 2 TGF- 82 # &5t
MNCs©] @34 739, 47}#] mRNAS] 2@ 0] BF 5
o] vpepglt), =3l RAW264.70)) sODFE #2]3}
MNCso] 8% 75-o|4= MDBMZ} vl37HA| 2 4
7FA] mRNA$] @& o] 5-318}1e] primary culture} A
FFM FAE MNCso| BF 3ZFA ¥ 2] E3F
FHAPEE S VRSl 8 uil- KesHAlx, T
SHER B3}517] Aol RAW264. 794 wFZF A E2}
AR A} BEPFE FERN S ™, calcitonin
receptor MRNARERE SEAE 2 31 Fof] B]&}
o] SR AA) vheRS o] it (Figure 3).

T
Figure 2B, TRAP(+) MNCs formation from RAW264 7 cells



Figure 3A, Total RNA was extracted from MDBM-
derived(MDBM+sODF+M-CSF) RAW
264 7-derived(RAW+sODF) MNCs, and
RAW 264 7 cells for RT-PCR analysis,

Figure 4A, Resorption pits formation by MDBM-
derived MNCs

Figure 4% MDBM¥} RAW264. 794 &35
MNCsE9¢] 59 7] S JeR=A] 3018k 4
Yasiole), 3547154 B Akel €49

M= &3] o)z dentln slice ™4 calcium phos-
phate 28H} FE 24 well culture plate]] A EE u
& ¥ AEE AAY g F5E calcium phos-
phate ZHE v o e At FE8 28
(clear zone)o] M| E o] 2]} calcium phosphate 3
glo] 435 HE(resorption pits)©] T}, MDBM¥}
RAW264.79014 € MNCsE0] BF FFF 7%
& 3 Ao, RAW264. 7914 BAE BFAHE
i MDBMel|N YA€ s ¥ o= g 3’57
o A5 &3 A4t we] #AHUYL. F
resorption area?} RFEE8] 7 A3-& ERH Ak

RAW264,7& sODFE #2]sle] #AE resorption

areat™ ODF2] decoy receptorg] OPGE 7o) ]2
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Figure 3B, Comparison of mRNA expression of
cathepsin K, RANK, calcitonin receptor,
and c-fms between MDBM-or RAW 264 7-
derived MNCs,

Figure 4B, Resorption pits formation by RAW264 7-
derived MNCs,

6}‘213 AT, ¢A8] dxae] Fo g g FHAG
EE3 AL B3}15A] & RAW264,7 THETS] 73
SN % vkl s S5 7]E0) BEE
o], ODF9] 2]3} osteoclastogenesis S OPG 2 -?—_1-31
3] 24t B9l = m)ekgt FF57] 50 ofF] T
k= Aotk (Figure 5).

PDLF cello] sODF2] 98-S th4lale] RAW264.7
MENA AZANEE FAHA 7= 2] A B
23}7] $131e], sODF glo] PDLFS} RAW264.7 A X
9k coculture 3}¢] TRAP g43] Bokc}l sODF 9h
A} o)A = kATl PDLF7} sODFE o 415}e]
RAW264. 794 S}EAME A S FrEgrhs AMo)
=] At (Figure 6),

PDLF7} BH|EA = B2 84202180 98
< WiAI3}7] )8l PDLFE paraformaldehyde 2 32
A%t thE RAW264, 74| E.9} coculture 3Fe] Hg)Th
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Figure 5, Resorption pits formed by RAW264 7-derived osteoclasts were completely blocked by OPG treatment,

Figure 6, TRAP(+) MNCs formation in coculture system of RAW 264 7 with PDLF cells,
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Figure 7 Effects of activated and then fixed PDLF cells on the osteoclast generation from RAW 2647 cells,

o] %o ODFS} Zo] PDLES] A|XE=he)| &5}
= A2 chi AS ko] RAW264.79] 9FE & &
glth RAW264.7 =0 2 viFslgS AS 2719
TRAP(+) MNCse] #Z 9 v 3], A
PDLF(fPDLF)2} RAW264,7-% coculture $F Z$-ll=
1871 2 F7}314], fPDLFS] A2 T Fojlx 1

oE Fo] RAW264.7 Mo dfste] HSAEZ 2]
315 fFEgal £ 4 It ODFe| A28 &
ol P = 4 Q= IL-1 89} LPSE-2 PDLFY] A
23k & MX S 1A A|A RAW264. 73} coculture FF
A7}, 1L-18 A 88 PDLFE 4A17HA o] 257) ¢
TRAP(+) MNCs2 113k Jehf2low, LpS A
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Figure 8, Comparison of osteoclastogenic effects of sODF, fixed PDLF, and PDLF on the RAW 264 7 cell cutture,

& PDLF= 8A)7HA 9] 3270¢] TRAP(+) MNCs 2 3
A& ER] AT} (Figure 7).

fPDLFS} sODFS] oHF A FE3} f 1258 v as)
o] B ¥ sODF= 787]¢] TRAP(+) MNCs& F A A7
o PDLFE 2170 2 sODFAlE 84 X n)gon}
LPSE A% fPDLFE 407H2) TRAP(+) MNCs& 3
ANA, FFAE E3H520249] PDLF HFE 9} 2
A& Lps7t F7HFES VERASIY 28y 1A
812 ¢k& PDLF= TRAP(+) MNCs7} &+ 7] = 3 A&
7] gdgron] o] HITAE B3-S e 584
B2 PDLF7} BH]3kE 98-8 7Hg A0 2 veh)
= A74]t} (Figure 8).
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AFHAFL 2T B E 5L g 954
Ao g S} 2FFY d¥ol AR e RN Y
ERA Fot, B AT 9] 9lo] XFAdIAE
B2 A2IE B3 5 A AFAd oA
= AZZ 94397} doJU= 2 osteolytic cytokineso]]
23] A= e AFAAHEE] osteoclastogene-
sisE GAISH= 2ol WA o] & 7S Az
EF At

AZE e TFTY FAE GZHE] &
A o3 LojuiAl Eot. HEFHE = monocyte-
macrophage lineage2] hemopoietic cellol A f2f 3k
< AN Eo|}, BEAE L] E3lo= ZE M X}
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o] ME-AHEZF FFo] AFFTAEI} FEAER
Balahed 248 Ao g BusYo) Z2FAE
= JEAFAEE JFATE B3| Hsu
A EE 8493} A7l Fo 2 o o]
280 ZZAHE7} Bu]3H= ODF/RANKL/OPGLY}
2L AExsd dide] ok Aoz B,
B3 7| AAE BE 2FAE7L 43 soluble
factor@l M-CSF(macrophage-colony stimulating fac-
tor) & ODFo 23k ZFAHE PAJo] B3 Ao
2 K2t} OPG/OCIF= TNF family receptor@A]
ODFZ masking®.2 24 osteoclastogenesisS A
e Aoz Bk

HZo A7 w2 AFANAE7} A AR
Al 2Fol F8% 93-S & Flojgke Bav)
L ZFA oo E 7} osteoblastic pheno-
type2 K OJFIL ostecblastic lineage cells& 3}
th= Bav) QiQit) 232 s o)y A7y Exe
AT o7 ZEAEA Y oA 2] &
3}el| Begs=x]9} RAW264.7 cell(macrophage cell
line)o] HZATHEZA S4¢] G379t 22 o
85 g 7 USAE W= Aotk

AR ZE vpe-Lox] A& S 0|83}
M-CSF dependent cell(MDBM)®2} RAW264,7 cell-&
HEATHETFZ o] 83T, XAAZE s
A A7 zolo A A& AFRAdAFrotHEE
coculture3}HT ODFA ]9} coculture 2 A|8) 3}
a2 MEES] AT 54& A Y5k
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FEAE Sold §A SAHAHRT-PCRIS} 5
HEe) EAZ9Q] enzyme markerE &elslE
Tartrate-resistant acid phosphatase(TRAP) Z2]3}s}
AAE ARSI, Teln AR AAA 2
F5E A3 $3HA dentin slice tiAle] 4=k
sleld o = gy OAAS™plate(OCT Inc,, korea)
5 2359} A4 01§35

Primary SFFATAEERL & 4 ¢1E MDBME
50 #g/mle] sODF, 10ng/mi2] M-CSF, & 1ng/ml®]
TGF-fo] 23+ v oA 6U3t vjFshd o
e so] 3 R ARAE} GgE L, =
AT HMEFS RAW264.79] 79 M-CSF glo]| =
SODF 50ng/mlE H7}A1A vl gk A3t thsl At)A]
F7FERAEAT F oM TRAPIM S A £
Z ¢l TRAP(+) MNCs7} vFeh} ODES} M-CSF7} 3k
A 3l a3 A4S sl A BT
L3l

MDBM3} RAW264, 7256 AE MNCsE|A]
AEAL FolHel #704 Wilo] YA B3
B3} cathepsin K, RANK, calcitonin receptor, ¢-
fms(M-CSF receptor)ol] i3t RT-PCRE A3} 9]+
d], MDBM-derived, RAW-derived MNCs2] 47}
mRNAS A SHEAES] QA F22 dPE B
Ak g wie- SolsiA Lk, shEAE R 23}
%19] RAW204.7901 4 shE Ao} FARSE f-32 W
Feke YR e, calcitonin receptor mRNA
v st AR Behe S0 vste] AR A A
UERHES 8ol AT} Calcitonin receptorss T A E
o ¥3+& veilis BAJAR &3] o) g-Hrt &
HFATAEAN Z2EFF75E 2 FEAER
#3814 o calcitonon receptorZ} A E 2hof] 2 Fiv)
wlEbA] RAW264,70] SFFAIE B3lo] A9 o]u] cal-
citonin receptor mRNAE 283t A& o] HEF7}
ThE ST/ A 250 Hete] FEAEL vl
A Esldvhe BT #H0] 9lg Ao F4
=, ¢ 2 A3 Enleh gu| 28 ol

MDBM} RAW264, 70|14 /€ MNCsE©] s}
M) Hold BHE L eRH7]= 3, Tk A
E32M8 7, F EEF V1%e VA o

T&— o

-0 =,
o = N

L
(<]

740

et oule] sFA el & 2= Qu} ZF2)

55 #25)7] 98k calcium phosphate Z2HMet 2

[SIE=1

B 24 well culture plated]] MEE v F3F 3 T E
AAS the- T calcium phosphate 28 & &0

782 2 #astt Fek Fi(dear zone)o] A X
ol 98} calcium phosphate FElo] &3] ¥ Ri
(resorption pits}o} T}, MDBM3} RAW264, 79| A & A
H MNCsE©] 2F S5 7I%& 3t lglen,
RAW264.7914 A E skE ML= MDBMo A &4
9 aEAEE ] ZRTAY dRu g8 A
271 Bo] #EEQT}, £, resorption area’} WHE
3% ZFHE JeRATE o] 2d > RAW264.7
oA frefdt FFAE L FF550] MDBMO H]3}
o] ekstAL} , ol W apoptosis (programmed
cell death)ol] eJate] F7} Al Lol Ao o
7} FE AW o} TAE S Qich

RAW264. 78 sODFE =] g]5le] 3 A% resorption
areas™ ODF2] decoy receptor?] OPGE o] g
M-S A, $ds] xR go g oA H
o] OPG7} osteoblast, stromal cell-derived ODF-
signal-& 2hgithe o|xle] Ao} AR} =5
3 AL R3lEA) e RAW264.7 ThRTS) 739
M & w7 S E 5T 7)sol BaE Ao,
ODF9| 2J8} osteoclastogenesisE OPGE £HA &) 2}
vl Aol nloke 2E4710) oby Bt
= ol ¥H3 8118 2olo} BAT ODF-inde-
pendentst SHF A EES F = systemo] YA P
A 9l 4lgicy,

PDLF cello] osteoblastic phenotypeg Helthk=
Huzb e B sODbre] d8g tjAlshy
RAW204. 78 TENEZ B3FA7 | 2Ho] 9l=XA]
#as}7] $18ke], sSODF §lo] PDLFES} RAW264,74)
¥9F coculture 3o TRAP W& A8)sl¢ v},
SODF ¥HZ &7 o)A+ A TH PDLF7} sODF
& tAlEte] RAW204. 7914 SFEHE AL f &
b= Abao] TR | o]k Anbe
Od-frobH 27t RAW264.78] SRFAE R 2] B3}
8% 98-S sk A S ofndi}

PDLF®] 841259 HE-g wiA|8}7] 418t

#1741



PDLF& paraformaldehyde® 1A & t&
RAW264.7 M| Z9} coculture &}o] Bt} o]gA 7
83 735-ol= ODFS} #o] PDLES] A E1to) )
She AEH A Egko] RAW264,70] HES &
T ATk RAW264.7 BE0 2 HjP3I1S S 270
©] TRAP(+) MNCso] #Z8 )] v)sle], 143}
PDLF(fPDLF)$} RAW264.7< coculture 3 Z$-oj =
187 & F7k8ke, fPDLFS] AE vhild o4 1
of® Ho] RAW264.7 MEo] thdte] oM 29
E3E F ek 8 4= Ik ODFY) A2 w} ut
Hol) FEE £ 5 9= 1189} LPSH-& PDLFO] 3
23k & H¥EE T A1H RAW264.73} coculture 3F
A3}, IL-18 A 2|3k PDLFE 441705 o) 2570 <]
TRAP(+) MNGs 2 #11gk-& LERNQLo 1, LPS A e
3k PDLF:= 8A1ZHol] 32702] TRAP(+) MNCsE 3
A& FERRITE , (PDLFS} SODFS] 33 4 ¥ 55}
FrE%g ¥asle B sODFE 7870¢] TRAP(+)
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-Abstract-

Human Periodontal Ligament Fibroblasts Support the
Osteoclastogenesis of RAW264 .7 Cells

Ho Lee, Yong-Seon Jeon, Seoung-Hwan Choi, Hyung-Seop Kim, Kwi-Ok Oh*

Department of periodontology and Research Institute of Oral Bio-science college of Dentistry,
Chonbuk National University,
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The fibroblasts are the principal cells in the periodontal ligament of periodontium, As the periodontal ligament
fibroblasts (PDLF) show similar phenotype with osteoblasts, the PDLF are thought to play an important role in
alveolar bone remodeling, Cell-to~cell contacted signaling is crucial for osteoclast formation, Recently it has been
reported that PDLF enhance the bone resorbing activity of osteoclasts differentiated from hematopoietic preosteo-
clasts, The aims of this study were to clarify" the mechanism of PDLF-induced osteoclastogenesis and 2 whether
we can use preosteoclast cell line instead of primary hematopoietic preosteoclast cells for studying the mechanism
of PDLF-induced osteoclastogenesis, Osteodlastic differentiation of mouse macrophage cell line RAW264,7 was
compared with that of mouse bone marrow-derived M-CSF dependent cell (MDBM), a well-known hematopoiet-
ic preosteoclast model, by examining, 1) osteoclast-specific gene expression such as calcitonin receptor, M-CSF
receptor (cfms), cathepsin K, receptor activator nuclear factor kappa B (RANK), 2) generation of TRAP(+) multin-
ucleated cells (MNCs), and 3) generation of resorption pit on the OAAS™ plate, RAW264.7 cultured in the medi-
um containing of soluble osteoclast differentiation factor (SODF) showed similar phenotype with MDBM-derived
osteoclasts, those are mRNA expression pattern of osteoclast-specific genes, TRAP(+) MNCs generation, and bone
resorbing activity, Formation of resorption pits by osteoclastic MNCs differentiated from sODF-treated RAW2064.7,
was completely blocked by the addition of osteoprotegerin (OPG), a soluble decoy receptor for ODF, to the
sODF-containing culture medium, The effects of PDLF on differentiation of RAW264.7 into the TRAP(+) multinu-
cleated osteoclast-like cells were examined using coculture system, PDLF were fixed with paraformaldehyde, fol-
lowed by coculture with RAW?264.7, which induced formation of TRAP(+) MNCs in the absence of additional
treatment of SODF, When compared with untreated and fixed PDLF (fPDLF), IL-1 B-treated, or lipopolysaccha-
ride-treated and then fixed PDLF showed two-fold increase in the supporting activity of osteoclastogenesis from
RAW264,7 coculture system, There were no TRAP(+) MNCs formation in coculture system of RAW264.7 with
PDIF of no fixation, These findings suggested that we can replace the primary hematopoietic preosteoclasts for
RAW?264.7 cell line for studying the mechanism of PDLF-induced osteoclastogenesis, and we hypothesize that
PDLF control osteoclastogenesis through ODF expression which might be enhanced by inflammatory signals,

Key words : periodontal ligament fibroblast, Osteoclastogenesis
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