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Periodontitis is a chronic infectious disease that leads to
the destruction, one of the major cause of tooth loss in
human. Osteoclast Differentiation Factor(ODF), also called
as Receptor activator of NF-kB ligand(RANKL), a surface-
associated ligand on bone marrow stromal cells and
osteoblasts, activates its cognate receptor RANK on
osteoclast progenitor cells, which leads to differentiation of
these mononucleated precursor cells. Osteoprotegerin(OPG),
a decoy receptor, is released from stromal cells and
osteoblasts to inhibit the interaction between RANKL and
RANK. The experiment for the effect of pregnancy on
gingival health showed greater gingival inflammation and
edema during pregnancy, despite similar plaque index.
There should be many factors affecting the periodontal
health in pregnancy. In this experiment, we examined the
direct effects of sex hormones(estrogen and progesterone)
on the ODF/OPG expression in human gingival fibroblasts
and periodontal ligament cells at the serum concentration of
pregnancy. The ratio was high in the 1st trimester of
pregnancy by estrogen and in the late 2nd trimester by
progesterone. Therefore, the local periodontal destruction
might be accelerated by these hormonal effect on the
periodontal cells.
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ofe] S zes7|= grk(Brown ef al., 1990; Eklund
and Burt, 1994). 29| <ol ofspd A3zt 2
& b 7 Aol ZAbeE oY vk dElA
ATH(Offenbacher et al., 1996; Jeffcoat er al., 2001).
Osteoprotegerin(OPG/OCIF/TR1)y= TNF &3] ol
£l Aow 2FAES 7|A A E(stromal cells)oll 4]
F1)51= decoy receptorZA] IEA|E2] F-slof] 9lojA
RANK/RANKLS| Ars A3 ulaljste] shaA|ze] 3}
= AAlske ZAeg deA Qok(Simonet er al., 1997;
Tsuda et al., 1997, Tan et al., 1997, Kwon et al.,
1998). Osteoclast Differentiation Factor(ODF/RANKL/
TRANCE/OPGL)= #5714l Z(bone marrow stromal
cellsyo} ZZA|zollA Fv|sle AREA, shrdlze %
Hol] 9= RANKS} Ajsle] w3t FAlshe 92 -
3lch(Yasuda et al., 1998; Lacey et al., 1998; Wong
et al, 1997; Anderson et al., 1997). AF-22ojx]e]
RANKL®| w2 2 zjoke] o} mAlwe] ofgt
Zote] o]gAlel A vehes AR dEiA glow
(Fukushima et al., 2003; Lossdorfer et al., 2002; Oshiro
et al., 2002), AFHH} 22 B Frlele AeE
ok#dx rh(Liu et al, 2003; Mogi et al., 2004).
Agolls oAaERA, ZaAXEE keRA] F8
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A7p EAgho] ghadxA] 20| AHieEo 33 7|39
< MBI 1 AL ofx] BAISHA] ok Vittek
et al., 1982). Styrt?} Sugarmane QJAloju} o AEZ A

o B8 YA A, 7|AF = wlolis 7o Hl
=9 Aug SR, Eme diaERile] EAlw
54 7o) tia wizk=EE wolvkar ®oarskgd om(Styrt
and Sugarman, 1991), YA17], A7) 2jan 97 3]
of whel X239 o3k s e, 53] o4 TR
57t 52 YA 713t Folle Aol s8=9 A5 2
o7} & = 9 Yrh(Rateitschak,
1967).

JAZIZE Follw olm] EANS A2de] o AlsiAl+=
73gFe] o, ONeil®] AJA|9 F7golA] gk ol
o5, Al Folle AbRe] TAZS] dEgAol A=yl
2w (O'Neil, 1979), o]218t Az AL] okslr} g
| el X222 ubg-5 WIAT| = 7)o oz
A7, Loza 52 ol ~E 2L cytokine ] AJAHS-
AAA 2TAL] S FIRFIV, #1747 o34
oAl ol ~E B Al ZhE cytokine®] Aol Fks o]
22 BAo) FrlEL wEl FoheE W Ax2E
5 7K A 2k dck(Loza er al, 1996).

2 AollMe oA TEE FoA oflrEgAN Zw
Al lii xagd %“JH "Lﬁ A 2] 3} 1 5—“‘4
O_2
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METE U wy

A 3wl %

7748t Abgke] Ao g Hel A& AfoldLs FES
o 10 % FoMREAHE A7RE o-MEM #fokes A
3fod 37°Culek]olA 5% CO, &4 3SlollA] HHC’L"}
sAI Alieiekat A AfebAEE 35 mm’ BHOkZU]
o 1x10°/14 EFsled 4709 Fo& o] Table 1
of Ao} Fro] Z7h QlAlrlofA ¢ JEH]*EJ]i(Slgma
Chemical Co., St. Louis, MO, USA) 559} o|AE &
Al(Sigma Chemical Co., St. Louis, MO, USA) &=ol
A 4 FEE AlEEl] Agiog dha, o}bFdE A
A dkx e gzrez VrEodrhO'Neil, 1979;
Tulchinsky et al., 1972). &, F4st vhfo g A73
Ao g g W3k 2otz e AFQIUMZE FE3)
3L, 3A Alofsied sl we 20z A
7 E2TE vire] AT} vilokey ARl ELISA
e ol83le] OPGY Hv|ake SAsI L, AlZor] &
RNAE F%3te] RI-PCRYES AH&sled ODFe el
< A5k

% RNA &
2L fobal el 2FRIaIE Z7ke] FRNAS RNeasy
Mini Kit (QIAGEN, Hilden, Germany)2} TRI reagent
(Molecular Research Center, Cincinnati, Ohio, USA)E
o]-g3le] AZAL] AR FE3rt. 7heks] 755k
o, 7+ A|ZE 10ml®] phosphate-buffered saline (PBS)
2 AA3Z Z, TRI reagent £45 o] 1047k 4oiF
i }A, TRI reagent 1 ml™ 200 ul9] chloroforms %
o} Fgirt. AL I 2504 4olF F, 13,000 rpm
o4 1554F YAl sl AEas LEskd. el
AbZollof] kol {sopropanobs EiL -20°CollA FHA 1A
F ot ¥ ORNAE AR 4CelA 1547
13,000 pmo.2 U4l 2e2l3le] F RNA pellets A3t
RNA pellet® 75% ethanol® xﬂﬂ R g7 SolA %
gl ¥, DEPC A2|g FH=ol o ALEsIlet. ddofal
%‘— RNA9| k& spectrophotometers A-§-5ko] 743131
% RNA9 5’—711/‘5, < 23] Y3l 1.2% agarose-
formaldehyde ] Aboll 4] A 7193535ld ethidium bromide
Sofog galsie] Blstgirt.

N

Reverse transcription-polymerase chain reaction (RT-
PCR)

% RNAZ F3°2 do] 25uMe) #3449l 979l o
7] =Zzglolm], 1 mM9| dNTPs, 1 unit®] RNase inhibitor,
5mM2] MgCL2} 5units®] avian myeloblastosis virus
JHALEA XLE AMV-RT €59l (TaKaRa, Otsu, Shiga,
Japanpll gol 50 pl7b HEE o] AAAESS A3
sheh. AR 30°CellA 104, 50°CeilA 30,
99°CoflA] 585 A3 F, 5°CollA 535 Aldssict.

ihgl 7plet 77 40 pmole] HEF, AR Lziol
v, 2.5mMe MgCl, 28]3t 5unit®] Taq polymerase
(Takara BEx taq)s % 9|7} 100 pl7} =% 1x PCR
sholo] Egaloieh. Ado] 185 2 Zejoluie] 7]
AE2 Table 20F vk AHFIEG =72 50°Col
A 287 HRERE F-, 95°CellA 10-87F MEgAl7aL, 95°C,
1529} 60°C 182 HHe-= 403 W53k F, 95 COM

152, 60°ColA) 15%, 95°CeollA 1527k %}8—*}7%, gl
Eold FFo] doulx] gh=E shgleh. vk A2 1%
otz A Ao Hr)dsste] slsigict. B3k LAS-
1000plus (Fujifilms, Valhalla, NY, USAyS o]-&3}
ODFe| Wdlahe Z73ka, Hado] o3 ;
2 2% sige.

hOPG ELISA

hOPG ELISA plate the capture antibody(R&D

Systems, Minneapolis, MN, USA)g A}&-3fo] A Al

A AgElel 4GS 100mis] AR 58 934
£ Algsled Adslla, biotinylated detection antibody
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Table 1. The Concentration of Estrogen and Progesterone of
Experimental Group(Tulchinsky et al., 1972)

A. Estrogen
Pregnancy (ng/ml)
EP1 2.0
EP2 4.0
EP3 8.0
EP4 16.0

B. Progesterone

Pregnancy (ng/ml)

PPI1 25.0
PP2 50.0
PP3 100.0
PP4 200.0

EP: Estrogen in Pregnancy
PP: Progesterone in Pregnancy

Table 2. Oligonucleotides sequences used in PCR reaction of ODF

Name Sequence
hODF forward S-GGITCCCATAAAGTGAGTCTG-3'
hODF reverse S-TTAAAAGCCCCAAAGTATGTT-3'
GAPDH forward  5-TGAGAACGGGAAGCTTGTCA-3'
GAPDH reverse 5'-GGAAGGCCATGCCAGTGA-3'

(R&D Systems, Minneapolis, MN, USAYE A3l 7
Zoboleh. 43] AAZE F, 308 ool 450 nme] =hE
N FH=E SH 3] hOPG-/] 4] LE* Flzfar, o
o ] T’H /})]'EH % 01'04 /KoLT’H TH] G E iLoié M‘ﬂr.

r°"

Control EP1  EP2  EP3 EP4
ODF wmng ﬂ ﬂ “ o

GAPDH

ODFratio 100 1422 1315 200.1 1544
OPGratio 100 1359 1275 1274 1323
ODF/OPG 1.00 105 108 157 117

Al
=

et

#a g

e

i

Apre) A& Aol AlZof olAERAL A ¥
w2 Aegk 77, OPGe} ODF EF A 3hr] ok

2Rk Ao el Frlsledck(Figure 1). shAEL,
OPGe} ODFe| thzgol thg Al &= ODF/OPG)
2 8ng/mle] FxolMul 15702 ODFe| waoe] A4
BobAl Foiake] SwleA] B ol shEAlEe] FAo] F
7V Aew 7ot
w3k, B U] 5

fobdzal Adone 22, Sera %7}6 b ooie
volAt ggkort, wrEe AsGe 45, ODFY %
Aol WAB ke AL AT & IglckFigure 2

AZl) AZo] YA7] Fmo) oliERAL Al

g O - N

Ao}, OPGY| 74-9+= 5183 Z718skA+ R3keh(Figure
3). =3 ODF$F OPGe| A wheeke v= ofFgow
ODFe| Wggke] Bolxls ®olom, o2 nlfoll uf,
fEERAS] FE7} FoPdE FhEAEe o] -
Ak weko g Agd Ao riEch

Hbadel], 2|5l EH*ﬂiOH AA7] FEe| ZEAZEES
J2]3l 749+ A F= Holl4 ODFS} OPGE] Ak
2 ODF/OPG)e] 1 o]3k& OPG7} v wro] Huls]
% Ro g Felxlo], Az Aol dAlz vepd A

o2 7|tiech(Figure 4).
01 AlgloflA= Z7ke] 55l FHoi s dAER

i
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Fig. 1. Relative expression level of OPG and ODF in human gingival fibroblast treated with seram concentration of estrogen during pregnancy.
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Fig. 2. Relative expression level of OPG and ODF in human gingival fibroblast treated with serum concentration of progesterone during

pregnancy.
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Control EP1  EP2 EP3  EP4
ODF
GAPDH .
ODFratio 100 656 841 1522 2534
OPGratio 100 1294 1339 1120 127.2
ODF/OPG 1.00 051 063 136 2.0
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Fig. 3. Relative expression level of OPG and ODF in human periodontal ligament cell treated with serum concentration of estrogen during

pregnancy.
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ODF ratio 100 1058 582 889 952
OPGratio 100 1295 1257 122.0 1474
ODF/OPG 100 082 046 073 065
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Fig. 4. Relative expression level of OPG and ODF in human periodontal ligament cell treated with pregnant serum concentration of

progesterone.

Aol AAfotd e Aibzoz ODFY o
A3 FU¥sl o, do] wWE OPGY WHEx wo] &
7Fstel ODF/OPGS] ®l&-2 1-1.53 =5 yepfigict, vl
m ATl 2ol el ol FErF FohegE
ODF2| o] Ad] S7lsle] sg=olsE ODF/OPG
of ulgo] kAl vehdg T 4 9gie}. o]E v]E
ol =, ODF/OPG®] vl&o] F7hefe] Fa4el sh24)
29 E3E FAT Ao AEdch ze dubEql
oiEzAL F3te 7719 oMol FEE A&
oAl Bo] FrhrlellA FHe fAlo Feshrha oty
| lek(Norderyd et al., 1993, Reinhardt er al., 1999).
2 AA Rl YAl olaERAlY Fres)
ODF/OPG At Wev]g-g vjmspd, 8 94l 27]o
vlgo] Fvkeke Ao velkkon, F7] o]Fo= £
ol glv Aoz vehythFigure 5).

Hb, ZEAlERY] A deal dAlr|e BT
= aezs} wlmsh 224 fop|Zol e S5
ARl Zo A F7Ewol|ut ODFY] W&k ks
Al B, A eg 2 odeke glolew, A
ODF/OPGH]-&-2 1 o]3tZ Yeht oz sp3| 2.2
35 vEe 98e & Zloz st} (Figure 6).
78Ry THEAE T Al
4] ODF/OPGS} ®]8-2 otz 0798 2AlEgion, %5
1 ojAe g 2713k veplich(Liu
et al., 2003). 3 TE= AFAL 7P ARolA

2
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Fig. 5. The ratio of ODF/OPG compared with the serum concen-
tration of Estrogen during pregnancy.
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Fig. 6. The ratio of ODF/OPG compared with the serum concen-
tration of Progesterone during pregnancy.
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OPGS} ODF 35 A7V T2 mmol x3eds 7}
A Akt %741 HesE glog veh FEme AF
dolld =4 F syl sl dolts o 4 i}
(Mogi et al., 2004). o]l Ago|r+ HAdbdeg OPG,
ODF E-F tizy-rRr} dbdo] S71E Aor vehdow,

AFU A Zo] AL ES A T Aol
ol A5 oIS AU T oDPel o
ol vhi qhdl Aes epste,

oEmL],zJ_i oﬂ A 2] 7:]0, AR Q] Ao o] 4] 2]
A ] F7] ol 4] = H td Hofl= 100 pg/ml o}sle] ==
RS A48 Frlste] wiEkl =)Ao 350 pg/ml
A Adsslgetl Zkasle] 100-240 pgml e FEE S
Agkekar kA Qleh(O'Neil, 1979; Tulchinsky er al.,
1972). Z2 A28 & HHEV’—J XdOﬂ‘: 2ng/ml °|3}e] ¥

E RS vkl e HEg AeS dled wjeiel
o]%ol 10 ng/ml 7FA] O]—‘E— thA] 2 ng/mle]dtE Zh4
e YA A

geba oA ok olEjdl ¥ FxE
FAM Skl Aoz el glown] olml Aol
ARERE 7F ZE RO FA] ‘1% AdAsl Aelgriade F
TRt 9453 W ko AlEFErlel wE ODF/OPG
8lell et drh ALGE ook 2 AoR Alasr,

ol el AnE Aujshw, olaERAel glojE Ao

AGolA 2o} 2T B 01{ #7101] ODF/OPG

9wl SHITlE Aoz ‘)rEM UAl 2719 =
A ATz Hofd Aoz Angr} wb =7 A2

ol Qo= A& AfobdZoll4ul < —?

vE 7RI Aem el Al 7 A

of qeke wAE L4t dekalA|nl, o) AlY % 7k of

AT EFo] AFRAS AT T8 Alxgl A A

frobAlzel X FeleiAll 2ol 41e] OPGS} ODF2] HHalol)

vl x| = AHAHl ks 21014 Zi—i o ~EZ AL 9
—
=
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