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U5y - UoE  meE - use
HgTisin A|QHst Al et sl gl A|ojsioita
A= A 238 T 21a}= osteoprotegerin (OPG)O. =2,
o] 3-8 osteoclastogenesisE 7|3}, OPGE
AFZAL goFel Az dxF o7 FAH 1,25-dihydroxyvitaminD3, PTH & IL-119] ¢J3}
o] Qe I FFREE &, xFe], Wepd 17 osteoclastogenesis signalingS X}etalal A<= wF2FA
I XzEo| itk AFIdle XS 9L 29 BEEAdE YA
© Moy XxEs AT E AFRZ R o AFAZE 2T 2AE SR s 954
Fra A A Avsial xzEe] EHREE Ago 7 ML FYAJRY 557 H AX Y
£ Fote] 4 29 AxEd =349 ERLHA| ==, o] g ol AFA A 27t #fE A
T ASH R oyl 953 AR O 2 FAHE,
Aol o) o] A7 FFet A BAATF A F T Aol <8 mitogen-activated protein

oV % SITp)

B2 BN SATY 343 7150l ol A7
b o] AT Yep, ABATE 2HHTAT
o] B}o) ojate] WA E|a1, 2FA| L} F57)EA
ol ojefe] 3] = ofe] 712 B9 SJgiel 24
] ZIAE S 57 AA 2 AEauehd
¢] osteoclast differentiation factor (ODF)7} Z}=-A++
A 2] 84S 53] osteoclastogenesisS Z71A|
ZIt}, ODF+= TNF-related activation-induced cytokine
(TRANCE)/Receptor activation of nuclear factor B
ligand (RANKL)¥} 5 &}3L T-cell growth$} dendritic

cell®] 7158 SFA 71T}, Osteoclastogenesise]] 31 ¢]

3

hal

kinase (MAPK)2] &4Jo] proinflammatory cytokines
o SJste] A 3] L1 TNFa 50| oJ3to]
P38, JNK (c-jun NHy-terminal kinase) 5-2] MAPK &
o] 2 ETAL defA] oot 53] RANKLE] &
Aol p38 MAPK 7} #ofdith= Balk §lo] RANKL
7} OPG] el 28] MAPK7} o] ojehg & 7
o= FRur, WA AFAYAE, ZHoMAE 3
A|GA o4 2] RANKL# OPGE] édo] BalHY]
2 wjeb %A cytokiness] A A AT
F7} AZZol|A 9] sfEAME E3}ol Fagh JTS
S AOR odn. 2 2o tE AT
proinflammatory cytokine?] IL-182] AF=A] 2|5¢1
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YA E | A osteoclastogenesis ZAd] Q3
RANKL] WH&lo] #e|Qt), wabs] £ A7+ ¢
29 eytokines] A45A] MAPKZ} 51412 ] o
Sk RANKLY} OPG9] o) of Hg-s & Aoz
A7t =, MAPKO]| 2]gF RANKL¥} OPG9| 2477
S W = Aok % o] At s =
8k &= 9101 osteoclastogensisE JAAIZL 4= 9l
ojt}, o ¥ A= L 3 WA GAR 118
A= AFAWAZ A A ] RANKL TAA] p38
MAPK®] #8h-S F-rd5lala} gk,

=
7

ot

Il &3 A= A AR
1, BA A[FRITAIZ S B,

WA o] AR/ AIE 9] #2)5= Matsuda 5199 W
ol Fate] AdeAtt. Aok BAA 55U F
0.4% [-aminopropionitrile (Sigma Chemical Co.,
US.A) F8a& Fo 2 JFAANAT A=
pentobarbital sodium 30 mg/kg= B3 FAFS}e]
WFA7 F Ao} 3, 935 A 1 PAE B
o 2 129 5 ohfie] @S AR st AlE
g T 35 mm Wi FR Aol aLEA BAAA 1%

antibiotic-antimycotic

[¢]

R

solution (Penicillin-
Streptomycin, GibcoBRL, U.S.A,)¢] 37} DMEM
Hj2) & o] &-sto] MEu S Aldstlom, 39 3t
A0 2w Fols wes) F]lr}, A oll= Al &

5.7the] 28 AHea

2. p38 MAPK inhibitoroj 2J8t A|ZQICHA| =
oflA12] RANKL mRNA 2451 4|

1) p38 MAPK inhibitor Z8A| A|FQICHA|ZLO||AQ
RANKL mRNA &l

H1 X XSO A3 S 100 mm dish (Falcon, U.S.A.)

o) 5381 3 10% FBS7} Z3HE DMEM HlJ 2| of| 4] u

Fetitt. A7 DAY =eahd 0.3% FBS7F E9

¥l DMEM HjA] 2 18ket 5 oF 8AI7F 3 p38 MAPK

inhibitor¢] $B203580, (Calbiochem, U.S.A)S0,0.1, 1,
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5,10 20 #Mo] FE== 1A|7F

o A% B4 1118
(1.0 ng/mE A7} F 161841k v}

Ferick

2) INK kinase inhibitorof| 23t A|Z=QICHA|ZOj|A{ 2]
RANKL mRNA =551 |

W] A F A A EE 100 mm dish (Falcon,
U.S.A) o] 531 3 10% FBS7} E£3$HE DMEM B
Ao A vl FFA Tt AEZF DAY ol s 0.3%
FBS7} E3Hel DMEM WA 2 i gkgh - OF 8A|7F &
JNK kinase inhibitor?] PD98059 (Calbiochem,
U.S.A)S0,1,5,10,25,50 M2 F==Z 1AIXF 52t
AR kL 1L-18(1.0 ng/m)E H7}F T 16-184)7F
LIRS

RNA®] Z-2]= v Fel& AASEL 2.0 mle] Trizol
(Promega, U.S.A, )& F7}ste] AEES 1.8 ml tubed])
FREGTE 200 #9) chloroformE Z7F8te] RNAS
84171 & 4C, 12,000 pmol|A] 108-7F 4] Bajs)
Ak A ARES FH$HF 500 4 isoprophyl alcohol&-
A7Fsle] RNAS ZHAAZ|AL 4T 10,000 pmof|A] 10
w3 A4 Egste] AFAE AA A Eeld
RNAE Tris-EDTA buffer 40 # o] ¢ &
Spectrophotometer (SmartSpec™, BioRad, CA, U.S.A.)
23 %S 3A8eH 70T Weard Zaakth

4 TN SRS HIZ (Reverse tran-
scriptase-polymerase chain reaction;
RT-PCR)

2% % RNAF 5 g RT reactiong $J3ke] A}
23193t} Superscript I (GIBCOBRL, U.S.A,) £ 9]
43la] 70T 105, 42°C 708, 37T 1589 27102
cDNAZ A9t} PCREFS-2 10X PCR 958
o ( GibcoBRL, U.S.A.) 5 4, 1, 5SmM MgClL 3 4, 10
mM dNTP mix 1 4, ZZ+2] primer 2,5 #, 5 unit
Taq polymerase 0,2 #, &/d¥ DNA 2 UE EF3H
5 34 SHTE o83t F 50 w7t HA sk




= O

PCR ¥H3- E3EES PCR cycler (Thermocycler,
US.A) & o]&3te] SF313ith. S5 PCR b=
E-2 loading buffer 2 & Z7}8}e] F 10 w7} FA
BFe] 1,5% agarose gelol|A] running 3t Fojzl
PCR datat™ gel image analysis system (QualityOne
® BioRad, U.S.A)9| 4 house keeping gene?l
GAPDHE] Wlg /1202 3ho] 712t Auhe)
W v &S AFEStaL 1 AHE w48k

5, RANKL Immunoassay

Hl ] ]G AHIEE 12 well plated]] 1 x 105 7<)
HES} B7) a1 o0 HEe] Alo] me
36~48A)7F 2 v A& 0.3% fetal bovine serumo] gt
8 WA = wekakal 8AZF F1t vl sl p3s
MAPK inhibitor®] SB203580 (Calbiochem, U.S.A) 0,
0.1,1,5,10,20 #M¢] T2 1A7F F¢F A= =]3k

At v 5 A FEd
E57] A7k 70T A

o}, o] A9 3 Al on] AFAtAE =T
E #-2] 5% soluble RANKLE] 9k & AT S AAMY
(Quantikine®, R&D, U.S.A)S o]-&3}e] A Z3)ALe]
A Ao o ABte] A3 T) ELISA plate reader
(Microplate manager®, BioRad, U.S.A)Z I3 450
amolAe] FHEE ZA5to] 1 o BB

o= L

AS |
Ay

6.5H

1o
12
Al

A¥ o] 4 A7 4=X]:= one-way ANOVAS} H| &
AN s Fste] A5k

[} HE ©

)

- ] Duncan
-
. A 3}

1. p38 MAPK inhibitoroj 2[8t A|Z=QIClA|=

T IL-18(1.0 ng/mDE 7F8 3 16~18A)7H vl g5} A1l RANKL mRNA o
PCR primers
E. ted
Primer xpec e, Sequence (5’-3')

base pairs
GAPDH-sense (+) 418 CACCATGGAGAAGGCCGGGG
GAPDH-antisense (-) GACGGACACATTGGGGGTAG
OPG-sense (+) 492 TGTAGAGAGGATAAAACGG
OPG-antisense (-) CTAGTTATAAGCAGCTTAT
RANKL-sense (+) 499 CAGCACTCACTGCTTTTATAGAATCC

RANKL-antisense (-)

AGCTGAAGATAGTCTGTAGGTACGCC

PCR programs

94 C 94 C 60 T 72 C 72 C
GAPDH 1 min 1 min 2 min 1 min 10 min
25 Cycles
94 C 94 C 50 C 72 C 72 C
OPG 1 min 1 min 2 min 1 min 10 min
RANKL
30 Cycles

Figure 1, Amplification primer sets and conditions used in polymerase chain reaction, GAPDH indicates glyc-
eraldehyde-3-phosphate dehydrogenase; OPG, osteoprotegerin; and RANKL, receptor activation of

nuclear factor «B ligand,
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Figure 2, Reverse transcriptase-polymerase chain reaction (RT-PCR) analysis of receptor activation of
nuclearfactor «#B ligand (RANKL), osteoprotegerin (OPG) and glyceral-dehyde-3-phosphate dehy-
drogense (GAPDH) messenger RNA expression in rat periodontal ligament cells,

GAPDH

PD 0 1 5 10 25 50 (M)
-1+ + + + + +
% %
= s
i — el
1004 = ] —= T 100] [ T L 1
80 80
60 A 60
40 40
20 - 20 |
0 0
PDO/M  PD1/M  PD5aM PD10#M PD25M  PDS0sM PDOsM  PD1sM  PDS/AM PD10/M PD25/4M  PD50sM

Figure 3, Reverse transcriptase-polymerase chain reaction (RT-PCR) analysis of receptor activation of
nuclearfactor «#B ligand (RANKL), osteoprotegerin (OPG) and glyceral-dehyde-3-phosphate dehy-
drogense (GAPDH) messenger RNA expression in rat periodontal ligament cells,
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WA} XA A Z A A 1L-1 fAFF o] ©] & RANKL
mRNA2] ¥F&lo] p38 MAPK inhibitoro]] 2|3} 4]
HeAE Yol A3} p38 MAPK inhibitor ¥ 5 #
M o]/¢] 5o 4] RANKL -f-172te] wao] oA =
Atk Ly OPG F31Ake] &2 p38 MAPK
inhibitor =9} *g7glo] U5 thFigure 2).

2. JNK kinase inhibitor0f| 2|3t A|FOICAf|=E
0flA12] RANKL mRNA 2451 4|

WA X QI A A 4] IL-1 £(1.0 ng/ml) A}
2]} RANKL mRNAS] ¥& o] JNK kinase inhibitor
o oJste] AA|H=AE GoHE A JNK kinase
inhibitor F %9 A4#glo] RANKL¥} OPG mRNA
o] wdlo] A HA i dAsHA LA AT
(Figure 3).

3. p38 MAPKO]| 25t soluble RANKL 2{A|

soluble RANKLY] %k& I1-1 3824 A}=-& & 7+&
892 pg/ml ©] 2.1, SB203580 0.1~20 M= A=

A T st S7VESS T ] 870~ 784 pg/ml 2
Fashs A% RAo EAFH o fod 2
o= I cHFigure 4).

V. 0 &

Hslsle 22 02X ZFAES} g
TEOEE o] FHA L
FABHA Eop, ey L o]
A FthEE 2 osteopetrosise} 1S AR
Agko] WA Arh, FFAESI X|FHEH
M AEEe A4S kel YA S o
Yol 7o =M vepdt), 17dsh X|F22d) §lof
AFIWAEZE A22E B 5 AT 254
3ho] EA)3F= 99l proinflammatory cytokines
Q1 IL-1 39} TNF a'go]] o] ste] 255 w2 21591
M E7} osteoclastogenesisS -FEA) 7= EAES B
H|3ho 24 X|F22)9] 3 & 7FAE  dTHe ),
of 2] F/F9] cytokineso] H5/4 AgHS izt
318) 252 %}o|| A proinflammatory cytokine] A A

o
=93
o)

o=
—

=

HHFTE =t 249 A 7)ol 74

o
.
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g 1000 T “7
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% 800 - T T i T
<L
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3
°
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Concentration of SB203580 ( £M)
Figure 4. The effect of SB203580 on soluble RANKL production in IL-1 8(1 ng/ml) stimulated rat periodontal

ligament cells,
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oja) 2]
=559 2 #HETP). Proinflammatory
cytokineQl TL-1 89} TNF e o] 2]3}e] RANKLZ} OPG
& X3 ofF] 1A EFFF =20 fedde Y,
wehr] ZoprlEu AFAHAZ AN AEAL 4
25 yofels AL ZoHEY ATt A A
BEAZ R E3}E ofefsh=t] T a8t

Ax29 3= FF7Y FAEY AEAE
Aol oJete] dojdtp). gEAEE DA E
A FrEfshs Atk Aol o] MaEe] #3el =
ZEAE ] AE-AEL HFo] F2HTAET}
HEAEE 3Pkt rAo|th ZEAEE 3
SATFAELE FFAELZ E3PA7)E oA 2H-
ZF A £7F #93E RANKLI} M-CSF
(macrophage-colony stimulating factor)]2F= M3
FHchdoe] Fofgitt, OPGE ZF A7} &1}
= HETAA] RANKLO] ST AT 2t
e AS A8t 24 osteoclastogenesisE A
SHOH 6. 710 )] FolA 29} A E (stromal
cell)j] 4] RANKL} OPG7} HH] &= Ao 2 7]
Atk BEG o] 5 AR o]9fell AFRIYAE A =
o]E B9 wdo] HuEJTRY, 181} osteoclas-
togenesiso]] Q3 o] & S22 -] A3 A=
==t

ZFAEY] cytokine A+ 2= targete
2 transcription factors, S NF-KB, mitogen-activated
kinase (MAPK)®|T}, 0]5 MAPK systemo] F-5-2 0.
2 proinflammatory cytokine®] ]3] &AJs}tia
HawQJehy, & o] MAPKY] ¢]3} cytokine %
qg Boko] 4BA0R BHAE 2]
= op qrg ool & o] Wt ool & Aol
Me AT FTE Sl AF2ge] g
8T TS = XTI A Z A4 RANKLI 1
9] decoy receptorq] OPG2] ¥H& o] MAPK] 2]}
o] ZAHEAE Popag B A7E AYetgict

P38 mitogen-activated protein kinase (p38 MAPK)

work+e

fu

T stress-activated serine/threonine protein kinase=
MAP kinase®] superfamilyo]]

AF

S Tk AlE

494

=

AT 2, A, WA, A, st s
proinflammatory cytokines’s-ol| 2]3}e] p38 MAPKS]
43S FE3T) p38 MAPKE AESHHo g B
285 2 Qe FE 9 Az AEA
(apoptosis), cytokine AJAF, FAALZA (transcriptional
regulation) 5ol ¥ gD, Hogk p38 MAPK= &
=, WY, Alzheimer's disease, HAB A vfo]d
2 7o) e A5 AU AsADAA A ©]
p38 MAPKZ} #Hofsh= 2102 defA|& 5 o] &4
z2789] Fao]l WAAE tFHIL TP . p3s
MAPKZ} of 2] Al oA ofEl S eh=A]E5 a2
= WL o] AARE AEA 0 2 R|ghs oREo]
L AAE AR Zlolti2. oo & ATelA®
p38 MAPK 845 el o g2 oA|ste ka4l
SB203580-% ©]-8-3}e] p38 MAPK”} osteoclastogen-
esis 289 $ 23 ALEEZ ] L}l RANKLY}
OPG Wdle] 244 ojH 98-S 3H=A|E RT-PCR
3 4] kA Sk

RT-PCR9] 27} mRANKLS] #&& p38 MAPK
inhibitor®] SB2035800.2 A% &}3-& A9 &
= &Aoo g I dde] A HRlo L OPG= p38
MAPK inhibitore] F%ol 3#glo] U3 Lel =
ATk, o] RANKLE] &lo] p38 MAPK]| &J3) 24
o] Hm, XMz 2] osteoclastogenesis]
z40] 7Fshe ovgtt. I2v OPG mRNA:
o] inhibitorel] ¢Jal] W3}7} glo] ATHA 2 = o]
p38 MAPKO|| oJste] 2do] ¥2] a5 A3l
o}, Kanzaki 529& XFQIiAE ] 71414 245 4
PGE; Z}=r F RANKL¥} OPG 2&-& #23t5ls o
RANKL 1312} Wl PGE, §1= &30 2 oA
= JA T OPG F-32 S wsh} figivkar 3kl
o}, Kanzaki §29)& RANKL 32} A ==
COX-2 fr7Ap A wof ehelo] 9l ok OPGe]
A FAE fiokaL sk, COX-2 3021 o]
p38 MAPKe]| &Jsto] o] Hrh= A& e o
o] At £ APARE I H o= AR ghrfaL &
T St

JNK (cun NHp-terminal kinase) $JA] MAP kinase
9] h}FE p38 MAP kinaseS} FAFSHAl A|ES] 3+



2 253} proinflammatory cytokines®] A}=-d]] ] &}
o GBS, L A5 AR} pi MAPKS]
Aok thev] s theria el go, &
AR INK 43S A9F o2 AAeh= el
PD98059< ©]8-3}e] INK7} osteoclastogenesis 22
o Fa3gk ALEAe] s}l RANKLY OPG &
o] 40| o A SH=AE GolE gtk B A
A4 RANKLF OPGY {3z #d 2 JNK

inhibitor¢] PD98059¢] F% ol A ¢lo] LAY
t}. o] JNK7} RANKL# OPG fr3iAF & 24
B5he oulenl o] $2Ae] Welo) thE

514
A 25 B3] 2P Eth= 2ls A

weba] o] A A WA AFAhAEE=
proinflammatory cytokine AF=rA] osteoclastogenesis
& st RANKLY £H] & Z7HA7|H o] 3l
p38 MAPK®] Jste] 28 HS AJAFeFSITE RANKL
9] decoy receptor®] OPGIE= W A] X|F=QI T Al| 3£ ol A
& o] %) o1} proinflammatory cytokine] b=
o eJste] I welo] STFsHAY HAskA] oAl o
A L= o]= WA XA A Z A=
OPGY] ¥Fadlo] MAP kinase7} ofd thE ZA2E &
sl 2AHL o

Soluble RANKLS ZZ M| XY < F39 stro-
mal cello] parathyroid hormono]y 2 & 3k
cytokinese] AFFA] EH]HTRL A glomo 7,
TR F2 BA 4SS 7S o)geha
AT} Soluble RANKLY] §Hdo|u} idlS Azsh=
W2 ELISA9} western blot analysis7} Q1T
Western blotg o]-8-5}o] T-a3t wjofj = A2 ] =
B (supernatant)S 3]578}e] SDS-PAGE geldl] 2714
soto] s otk ELISAS ©]8-3h=
2 AES AFAE BgEte] 1 7 dF-E Y
A7} 013 ELISA plated] gL A AR 7k
71AVEANA FFES] Aol & o]ste] 1 & A
3= v 0 2 western blot® U ] 7Fekelar A SRR
o] 7F53tt}, o]of £ AFellA = soluble RANKL
o] #zS 9jste] HHA O 2 o] &5+ ELISA WY
< deEsich

Soluble RANKL®| & ELISAS “5-3fo] o3l

_

129
<
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A3} IL-18(1.0 ng/ml) & A=38F 7459 soluble
RANKL®] $HAdo] Z7}= At} p38 MAPK inhibitor
91 SB203580 & AAX| T I1-1 82 A=3819S =
soluble RANKLS] 8o IL-187Ee. 2 2}=3} o
H[gte] 5 o2 o2 1 Ao A H = BEFS
Hou FATHA o= fofgt Afol= §iinh 1
1} soluble RANKLS] §H4J o] 7Iehsiel AR} &
3L 1 HAF AT o]9) e Adtel] gk Y-S
48] B AA), RANKLS] Lol -t sre

IL-13E AREZl=7tolt), & dATollA A8k 1-18
o] Fo T £ 149 RNAKL 3 the dF
ANE EE 1.0 ng/mle 2 33Th 1189 5%
o] wWZ soluble RANKLS] W3S 28l A3} 1-18
2 AF38kA] gk T H|gte] A5S gk o)A
RANKLY] gl o S7FstdARE I-189] %
of W RANKLY] el frefst ko) 7} glick
(data unshown), &4, 3|48 JZA ] 2] FAo]
o} £ AR -1 & 78kl 16-18A17E < v
T 45 dE 3]pste] APAEA] 70T o HEkeke)
Ayt oy AE st

F-s= oty eut opd A

-

B AFoA s WA Y] XFRAYAZE o]-8-35t]
osteoclastogenesisdl] &2 $F RANKLZ} OPG2] &
< AFetal o]E Ed9 wd o] mitogen-activated
protein kinase2] ¢J3h-g HFy3larA} EFT) B A
A} AF A AL M e) RANKLE] S p3s
MAPK inhibitoro]] 2]&te] Fie &EH 02 FHo]
A TF OPGE] W& p38 MAPKS} JNKo ]}
of AR Qi) £ A9 A= AFHEA
Az2F F5o Ao AFAAEY] Fhs 71
st Bgg = 202 A4ET 2y & AT
© AgFAE] A E R E3ld 9lojr 2F

ARAZS] S T 27] delth o] F 4]
FAHA FrobAl e of g sEAE Fated Uzt
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Mitogen-activated protein kinase (MAPK)Z: p383}
JNK (c-jun NHa-terminal kinase)2] 42 11-1,
TNF @ 5] proinflammatory cytokines®]] 2]} 2}
o oJ5te] Lojh receptor activation of nuclear
factor #B ligand (RANKL)Q] ZH | %= #ofsl= A
o7 FAHIL U AT AFUARPAZAAN =
RANKLY} OPG2] ¥F&o] HilE3 93l o]& &2
o Wl gl MAPKZE of® H3HS g Zlo g A
L), olo] £ A= X|FQIT A o4 RANKL
o] p38 MAPK| ofste] - =4S skl
AL £ ARE A BEATh WA o4 AF, Eelg |
FOIAE S 11-1 (1 ng/ml) AFFHE F B RANKL
3} OPG9| 82} ¥&& RT-PCRE #2310
FAAGAAE A3 soluble RANKLE] S &
Rajo] thsh e AshE Asie)

=2 T A

]o

1. RT-PCR®] A3} RANKL §-74}e] W&L p38
MAPK inhibitor¢] SB203580.0.2 4] %] 5192
_,_oﬂ = _/],,_7(—1 °oZ 11 Hl—a:]o} leﬂgo% o
U OPG 734} WL p38 MAPK inhibitore]
SE| Fagle] AsHA LA A
2. JNK (c-jun NHy-terminal kinase) inhibitore]
PDY8059 of] &Jgk 34| F RANKLY} OPG9]
FrAA} 92 INK inhibitord] PD980592] &%
of #Aglo] YrgsiAl LA = ATt
3. Soluble RANKL®] immunoassay A3}, p38
MAPK inhibitor¢l SB2035802. 2 ] x]A|
RANKLE] @&o] & &2 11L-18(1
ng/ml) A=5ro) Hgte] FHashe A3 B3l
S} o) ek e ]I
o%Fe] A= WA XTI A4 2] RANKL
T2} o] p38 MAPKY oj5te] 2HES AA}
w3t
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-Abstract-

RANKL expression is mediated by p38 MAPK in
rat periodontal ligament cells

Chong-Cheol Kim, Young-Joon Kim, Hyun-Ju Chung, Ok-Su Kim
Dept. of Periodontology, College of Dentistry and Dental science research institute,

Chonnam National University

Recent studies have demonstrated that human periodontal ligament cells express receptor activation of
nuclear factor #B ligand (RANKL) which enhances the bone resorbing activity of osteoclasts differentiated from
hematopoietic preosteoclasts,

The purpose of this study is to determine the effects of p38 MAPK and JNK kinase upon regulating RANKL
and OPG in response to IL-18(1 ng/ml) in rat periodontal ligament cells, Soluble RANKL was measured by
immunoassay, The effects of p38 MAPK on RANKL and OPG expression was determined by RT-PCR,

The results were as follows:

1, Periodontal ligament cells which stimulated by IL-18 increased soluble RANKL synthesis by dose-depen-
dent pattern,

2. p38 MAP kinase inhibitor (SB203580) showed regulation of soluble RANKL expression by dose-dependent
manners,

3. p38 MAP kinase inhibitor (SB203580) regulated the expression of RANKL, but it dose regulate the expres-
seion of OPG,

4. JNK (c-jun NH,-terminal kinase) inhibitor (PD98059) did not regulate mRANKL and mOPG,

These results suggested that p38 MAPK play a significant role in RANKL gene expression,

Key words: RANKL, OPG, p38 MAPK, periodontal ligament cell, RT-PCR
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