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2 o] AR/ AIE 9] #2]5= Matsuda 5192 W
ol o] Alskgint. AJob EAR 5UFLE0.4%
B-aminopropionitrile (Sigma Chemical Co., U.S.A.)
FEAS FROZ HANAT AFFE pento-
barbital sodium 30 mg/kg-S E74W FAFsle] w3
A2 F gt 3 95 A 1 AR BRI 8
71129 x| ohfe] @S AA s e v
& 35 mm B G Ao ;L2 EAIAA 1% antibiot-
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GibcoBRL, U.S.A.)o] A7}E DMEM B A& o] &3}
of AlxErjFE Aldelen, 39 HAC = ey
& W) FAek A= Al F 574 A
= ARSI

2. RANKL Immunoassay

Hx XSO A EE 12 well platee]] 1 x 105 7)1 2]
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A|Z7F =7 Rl 90% F o] PA o] EEehe
36~48A)7F 2 v A& 0.3% fetal bovine serumo] 3t
8 B A 2 agkslal 8AF St v FekGict. 1L-18
¥ 0.01~10 ng/ml 7}8F - 16-184]7F v ks
Ak, AFRAHAIE ZHH 2] 5= soluble RANKL
o G2 AE vj¥ FFHE 33te] enzyme
immunoassay kit (Quantikine®, R&D, U.S.A)E o]&
aho] AzsAbe] AAo web A2t ELISA
plate reader (Microplate manager® BioRad, U.S.A)

2 5h3 450 nmol e FHEE 2gske] 1 %L
2435},

3. W] A|ZQICH MZS| RANKLI OPG Q7

A e

1) IL-1 BA{A|

W] A MEE 100 mm dish (Falcon,
U.S.A)e 258§ 10% FBS7} 3+ DMEM Hjj 7]
ol v FskATt, ME7F Aol =2hH 0.3% FBS
7} Z3+E DMEM v R 2 233 & ok 8 A7t & 11
18 0.01~10 ng/mlE H7}3FaL 16~18A]7F vl &5}
Ak

2)ERNAZE

RNA9| -2]= v Fel& A A8kl 2.0 ml€] Trizol
(Promega, U.S.A)& A7Vt 2742 Triclosan &
oA 22" AEE 1.8ml tubed] FH3FA.
20044 2] chloroform& #7}8le] RNAE &3[A]71 &
4, 12,000rpmollA] 1087 DA 2ttt 45
kS # 3k 5 500 4 isoprophyl alcohols 78}
o] RNAZ FAA)7|aL 4C, 10,000epmel|A] 102-7F
Q4 gelelel A0S AZlaIT Hele RNAE
T/E buffer 404 o] =21 & spectrophotometer

(BioRad, U.S.A)E 1 & ZA3tglon 70T Y
110 Bttt

3) TN SRR A IMEES (Reverse transcriptase-
polymerase chain reaction; RT-PCR)
2% & RNAF 5ugS RT reactiond 93}



PCR primers

. Expected
Primer ) 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 TC 60 C 72 C 72 C
GAPDH 1 min 1 min 2 min 1 j’mn 10 min
25 Cycles
94 C 94 C 50 C 72 T 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,

AFE-38F9 Y, Superscript 11(GibcoBRL, U.S.A)E
o]-83k¢] 70T 108, 42C 70%, 37C 1589 =7
© 2 cDNAE §/J3F9 T} PCRYHS-2 10x PCR &
%89 (GibcoBRL, U.S.A.) 54, 1.5 mM MgCI2 3
4,10 mM dNTP mix 14, Z+Z}+2] primer 2,54, 5
unit Taq polymerase 0.2, T/ cDNA 245

EHS F 33 FRFE o€t F 5047t =
ST PCR ¥Hg EFEES PCR cycler

(Thermocycler, U.S.A,)E o]&3}e] SZ3}H)
ZFZ 5 PCR AHEEL Joading buffer 245 H7}3}
o] & 1047} =A 8hed 1.5% agarose gelo| A run-
ning 3}3Th LoJ% PCR datas= gel image analy-
sis system (QualityOne®, BioRad, U,S.A)ol|A]
house keeping geneSl GAPDHE] W& S 7|F0
2 sjo] A7e] ) W W8S Al

A3 B4
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AL

o)A Qojx] 4233 one-way ANOVAZ A3
Sl AFSA4& Duncan §S F3ho] 53T

. & 1

1, IL-1 BAIS0| 25l Q=& soluble RANKL

SE-

Soluble RANKLY] 9k& T2+ 709 pg/ml o)
o IL-18 0.01 ng/ml& 776 pg/ml, IL-18 0.1
ng/ml& 808 pg/ml, IL-18 1.0 ng/ml2 833 pg/ml,
IL-183 5.0 pg/ml-& 856 pg/ml IL-13 10,0 ng/ml &
859 pg/mlZ II-18¢] =7} 57V 2 go] =
7Fehs B3 Blou AR 02 {3k 2}
= {181t} (Figure 2).
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Figure 2, The amount of RANKL production in IL-1 8stimulated fetal rat calvarial cells
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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,

2, IL- RIS 3 WA| A

1} OPG RTAL &

2 MIZ2] RANKL

WA 252U AJE ] RANKL f-342 3d-S 24
SFS o, IL-1 8 0.01 ng/mlel| A= W23} frAkeH
densityE ® Y31 11-1 8 0.1 ng/mlof| 4= & densi-
tyZ} th&tol] vldke] 12%, IL-13 1.0 ng/mlol| A=
04%, IL-1 83 5.0 ng/mldl| A= tz=tol] B3l 84%2]
density 712 Eth, 22} IL-18 10,0 ng/mld]]
A 26%2] density S7H BT} ©] A= wiA]
A)FA ] A E A RANKL f-3d7ke] a2 118
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o}, 23 OPG {34} HEle IL-1 S50
o] YA & = ATt (Figure 3).
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Sho] WA SHA| Hpd, (T2 A A 2T 9] b3
& 5402 3 95448 2 2P 59
27ek 229 8l
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7 §-o & proinfalmmatory
cytokine$] IL-1 39} TNF a 5o o]5le] 2}=S wke
215U HIZET} osteoclastogenesisE A 7| &
AES BHste vA AF24 & 7HAE

(<3} q_M, 15).
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AE B ZF AN A E A = RANKLZ OPG]
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A2 B4 180 U ofe) AranEs
£ 1] osteotropic factors?] 1@ 25-dihydroxyvitamin
Ds, parathyroid hormon (PTH), IL-1150] Z2F A ¥/
71AA| 2] 288k RANKL M-CSFE A d38HA|
%3 CFU-M cell& M-CSF9] A}=S Hrola] m} A
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< gEAlEe A B ol mHE
o, ¥l OPGE FF AL A
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@238 A3} soluble RANKLY] %k T %78 709
pg/ml 0] I1-1 8 0,01 ng/ml& 776 pg/ml, IL-1
£ 0.1 ng/ml& 808 pg/ml, IL-18 1.0 ng/ml2 833
pg/ml, TL-18 5.0 pg/ml& 856 pg/ml IL-18 10,0
ng/ml - 859 pg/ml= IL-1 9] FE7} 57}6¥*E
7 o] RRE AE HYoU BARHCE
oJgh zto]= AT} L2} soluble RANKLE] '%W
o] 71 ARk AL T A7t A o<}
& Ao gt 7hs S FAE B HH G
Ao 23 AT e AEE & Atk
AL 11-1 R AF=5kaL 16-18A17HE< v o 5
ek A3} 2 AJZ ol RANKLO| 35 o] 4]
H77HA S35 ARrel ko] aLert B s,
ESH 2 Ao o] 8H AxY FTH FH F 5
BAHA 70 T 2AL Wsale] Easitht &
2 Zo] AA 3} 22| glo] uF 2 RANKL ELISA plateoﬂ
A EAE b % cytokme 2559
W AREuFAY 35 E S AE EATE T
H 59 A-&5 F3he] ELISA Y 01] oJgt FEA] 7]
<221 W9 7)Md o] B aste]et Azt
FolA| 32} stromal celldl] 2]3} o
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] 27& RANKLY} OPGY| oJttfal a4 Slot.
FHoll= 2o} A5 T4 3 ol A = RANKL
o] glo] Barw e}, A7dsk X232 A5l
AZEL A2EE BT 5 YA AF2SA] A
T 2 G5 HEAEE0] #H]8k= proinflammatory
cytokinedl] &J3}] A} RS |G HEE9] osteo-

clastogenesiss =3 7FsAdo] it wheba] o)
&l A= proinflammatory cytokines®] &2l 111
Bol oJ3) A= AFANAES AL 23}
2700 Z2.3 %7 RANKL} OPGS] WS o]
A 28} =A 8 RT-PCRE 315,

WA 2RI A 1L-1 8 0,01 ng/mleA] 1L-1 8
5.0 ng/mlo. 2 AHA], RANKL 2074 BE vz
o) Hl3l = oEH o2 11 WY density’} S7F
aFltt. v 11 8 10.0 ng/mlo A& T Bt
18] densitys= ©f 29ko U IL-18 1.0 ng/mis} 5.0
ng/mlofA] B} o] vro} AF=QIthA o) &gt
IL-1 BA}=ro) 2] 8k RANKL 282 bi-phasic aspect®
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B} 2y OPG 32 2L 111 8520 &
Alglo] dAsHA A=Ak, ZobA|EZ <} bone stro-
mal celld]] €3+ RANKLZ} OPGE] 3l-& o7 714]
cytokine9} &2 &0 wepr] theFstA 2H Hrt,
Proinflammatory cytokine$] IL-13} TNF- a = RANKL
W8S Z7FAZITH?, Parathyroid hormoned} glu-
cocorticoidst= RANKLS] WHel-8 Z7}A) 7] T3+
OPGE] T&-& THAA]7]28 19 1 a 25-dihydroxyvit-
amin D= RANKLY] 38 ZAANAHAN ZFE5E
SRAZIGR0 28} TGF- B9} estrogene OPG &
A& SRAAA osteoclastogenesisE F- SR
ol ATAME IL-18 = AFANAE
RANKL?J a5 24 3}e] osteoclastogenesisE fr
7} 9,191*5}

FOIT) = RANKLI} OPG §%
%@‘3}013“4, AFRANANET} A28 &
a3k vEA| 2o #3) 2H ] T3 9T
g A0 2 AR QY Tev B Afe AFAY

22)

ﬂlo Eo" s

M E o] 2J3} osteoclastogenesis ZH2] 7]2A <l A
T-o|t}, & F A|FQIh £l A RANKL B OPG %
fo) A5 Azd ot U Be A7E Fol
AxE FTE LAY A F e A
7Wko] 7hsstelet Yzt

VEE
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A& ARG 557 H AM YR E] 1
o] A XFRIhA 7} #HAT Ao R BT,
& 25t Al E AL receptor activation of
nuclear factor # B ligand (RANKL)Z} osteoprote-
gerin (OPG)2] o] Haly] L gl wpepa] X]5<l
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[ 74 oz Z;g]ﬂu].
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-Abstract-

Expression of MRANKL in rat PDL cell

Hyun-Soo Kim, Hyun-Ju Chung, Young Joon Kim, Ok-Su Kim

Dept. of Periodontology, College of Dentistry and Dental Science Research Institute,

Chonnam National University

As the periodontal ligament cells show similar phenotype with osteoblasts, periodontal ligament cells are
thought to play an important role in alveolar bone remodeling. According to recent studies, receptor activation
of nuclear factor #B ligand (RANKL) and osteoprotegerin (OPG) are expressed in periodontal ligament cells
during tooth movement. Also periodontal ligament cells is known to play an important role in the progression
of periodontal disease,

This study was designed how the expression of RANKL and OPG in periodontal ligament cells was regulated
by IL-1 fin the concentration of 0,01~10 ng/ml,

The results are as follows;

1, Periodontal ligament cells which stimulated by IL-18 increased soluble RANKL synthesis by dose-depen-
dent pattern in the concentration of 0,01~10 ng/ml,

2. TL-1 f induced mRANKL expression in dose-dependent manner in the concentration of 0,01~5 ng/ml,

3. mOPG expression was not to be influenced by IL-13

These results suggested that rat periodontal ligament cells could regulate osteoclastogenesis by stimulation of
production of RANKL,
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