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el E3to] ARSIk Alof EAH 5UEE
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Doxycycline hyclate (Sigma, U.S.A) = 32} =
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3 I A of 0% el W] 5
51932 w] 2% fetal bovine serum ¥3}E DMEM
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Aajrld42 23] AlA = Non—Radioactive Cell
Proliferation Assay kit (Promega, WI, U.S.A)S
olgste] AzAke] AAITHE 8-(4,5-dimethyl—
thiazole—2—yl)—2,5—diphenyl tetrazolium bro—
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9] 10% SDSE H7IgF = ELISA plate reader
(Microplate managerd BioRad, USA)Z A+
490 nmof|A9] TY=E =435}t Doxycycline
hyclateo]| thgt /\ﬂi@’“EL tiztol] ohet WiEs
= FEASIT
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Asct E2dt RNA= T/E buffer 40ufof =21
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hyclate

Lt TN SRS (Reverse tran—
scriptase—polymerase chain reaction; RT—PCR)
2% & RNAZ 5 ug& RT reactionS §J5}o]
AR89t Superscript 1I(GibcoBRL, U.S.A.)
o]g3le] 70T 108, 42T 708, 37°C 15890 =4

Ll

(Promega, U.S.A)2S 78] 212-9] doxycycline 0 DNAZ FHJ5I%ITh PCREES-S 10x PCR 9+
PCR primers
Expected . o
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 C 60 C 72 T 72 T

1 min 1 min 2 min 1 min 10 min
GAPDH

25 Cycles

94 T 94 T 50 C 72 T 72 T

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 glyceraldehyde—3-phosphate dehydrogenase; OPG, osteoprotegerin; and RANKL,

receptor activation of nuclear factor # B ligand.
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Figure 2. MTT assay for rat peridontal ligament cell viability with doxycycline.
*. indicates significantly difference with control group (p<0.05)

Z8M 5 4, 1.5 mM MgCl2 3 w, 10 mM dNTP 5. BN =M

mix 1 @, 2219 primer 2.5 ul, 5 unit Taq pol—

ymerase 0.2 wl, $d= cDNA 2 WS &5t & L= AlSL 33] Algfsgor Adoa dojdl 4
2} ZHRE olgsle] & 50 w7t A § 1:]- A= one—way ANOVAS} Duncan W& AlgJsich
PCR Wk EFMEES PCR cycler(Thermocycler,

U.S.A)E o]83lo] ZX£3l9ict ZEg PCR AME m. A o

E& loading buffer 2 WS A7)l & 10 w7}
=7 310 1.5% agarose gelof|4] A7|9E3IGT)

Ao]2] PCR Zi}= gel image analysis system 1. DoxycyclineQ] Hi/| NZFQICHN|ZZO| B
(QualityOne”. BioRad, U.S.A)°JA] house keep— Q=0 Pt =2f

ing gene?l GAPDH?| #HdS 7|&o= 3dlo] Z+

MRNAS] AFjAo] UHE 18-S AE3]gir) MIT assay 27}, 193} 3 5T A2 SAw=

doxycycline %% 100 ug/ml oMollAls tjzo]
Hlsl frofslA axsi3ict (Figure 2, p<0,05).
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Figure 3. Semiguantitative RT-PCR of rat periodontal ligament cells showing steady state
mRNA levels of the following genes; RANKL, GAPDH. Treatment with Doxycycline 50
mg/ml decreased RANKL expression (lane 1; control, 2; IL-=18 (1 ng/ml), 3; Doxycycline
(50 mg/ml), 4: Doxycycline + IL=18 , 5; SB203580(10 mM) + IL-1b.
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Figure 4. Semiquantitative RT-PCR of rat periodontal ligament cells showing steady state
mRNA levels of the following genes; OPG, GAPDH. Treatment with Doxycycline 50 mu/ml

didn‘t decrease OPG expression (lane 1.

control, 2; IL=18 (1 ng/ml), 3; Doxycycline (50

ma/ml), 4: Doxy cycline (50mg/ml) + IL=18 (1 ng/ml), 5; SB203580 (10mM) + IL-14 .

2. DoxycyclineO] ]  N|ZEQICHN|EZQ|
RANKLT} OPG mRNA 20| ot Iy

WA Z]SEQITA| A 2] RANKL mRNA 43S
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W7L ol Wk opel tudd wef aadkg
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7F ARl azofl A 4] == RANKLY} OPGO] £
Aol oJ3F IR TeF Hal= oFF] §ie}, ofof &
HollA= doxycyclineof oJsto]  Z|F=QITiA|3ES]
RANKL 532k o] oAej=AlE st
doxycyclineo] o3t HF= AA7 IS Gop s}
Skich

Z]|FRATPA| L] &0 tetracycline©| H|A[=
SRS FAEl ATLRA, Zaho S22 tetracycline
F5 100 wg/molstolA ARES] X|F=QIThA| szl A
SAT T Aol [ofskAl STIBIIAINE,
500 ug/meoVdollxl= AlaEe] ZAdo] AA|=glem
doxycycline®| Z-fol= 20 ug/me®] FoATH
DNA A3 do] F718I31aL 500 ug/meolde] st=ofl
Al Alzzel 24 Ast it opuel Al e ¥
sleltly B uskedel E3F Tsukuda ©F Gabler™ &
Z|FERIAEN] 50 ug/me®] doxycyclines Z-8A]
Alzzo] gdo] FofelAl At AEE=S] dox—
yeycline> A|329] B/ds ANZIA] ANE Al
9] doxycycline AlEZO] BHde AAIAA FAK}
Ao FakE =rhaL siSieh of¥ o) 27 A
EEA AL A= doxycycline E& 100 ug/mloA)
oAl 13} 3of| Al ZA=T} FofslA HAaER
O1H(p<0.05), 1 ofs}e] Foflde Al B ==
FOfeh HSkE Holx| oo} oFe) HuSy} FALSH
o}, wbA o] AtellAl= doxyeycline 50 ug/md ©]
5le] oAM= @7 &, 2447 ofjell= A5
QIThA|zo] thste] AlERASS AlsfiohA]l Shetial
J#fE|o] RANKLY} OPG 42 2 whast
& e Adsig

Tetracycline#| ¢FE=> A|F2gH AQAet=2] AA|
o EIAQlH|, tetracycline®] 7-$-o B/A] x|
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¥ A o] Bt AlASH] fleiile ~
30 ug/me7} DL Doxycycline®] A9 74l
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nPgEel A . wepd B Age) A
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el WE Aolizll o] ol AoV} 9)
o} 2220 AJF 249 AZol| doxyeyclineS
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sg/nlolStel TSI ST, LS9 AF
21| Zpaf AmAES| MMP-99] B4o] doxyey—
cline =% 100 ug/mlol|A] 745}.21, Shlopovs
P GEA|E] 10 ug/me2] doxycyclined FoIA]
IL-62] 3L Ilo] fofshA Hasigiths Bl
o= mjRo] Hol AFAgt AT AN
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oF PAE A&7l oA Feoles Aol7t Sle
& 7t Sl

RT-PCR9] A1}, doxycycline 50 ug/ml sT==2 1
ARIESE HAA F 1L-18 494 OPG mRNAL
71 ¥W3o] doxycylineC 2 AAZ| o & IL-18 2
A 3 L1 29 AR 2 Aol 2 Xjol
7F 9qiet ol= o] Ayof ARSI doxycycline©]
OPG2] mRNA o]l Faks mIAA] 2855 9w
gtk e o AdoflA Z|RIthAZE TL-18
& A=A] RANKL EEo] thgtof nlsto] oF 2.6
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72 = mitogen activated protein (MAP) kinases,
71 o4 p38 MAP kinase®] ¢l4lst &S F9
As]o] Uepdtia gAY, o]l AgelA
L p38 MAP kinase SYAAIR LA U=
SB203580.0.2 M4 RANKL mRNA o]
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USRI,
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mRNA e o] gt ZpAIRE 71de 2 AR
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2 doxycycline®] A|3ZU] p38 MAP kinase mRNA
o] Whdol] S UL AR, Kirkwood5 S
Z A 3Eof|A] cDNA microarray -4]A] chemically
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o doxycycline 50 wg/m¢Z FAX|A] RANKL
mRNA W&o] 71438} doxycycline®| osteoclas—
togenesisE 2EAT = USS AT ey
ol Ao AHSH doxyeyeline®] L A
o A A o Eur B B, 4]
2 AL A Ae] ekt ejriEge) 713
2l W 7l kel Bage] Sepl sick, uet
A FF 48] doxycyclineo|ut g S 4171
& OMTo] SJ2 RANKL mRNA Sl&sto] tht o
Tt dash 2)Eeke] wet oS ffste] A
FRAGAI LY ZHA|ZO A p38 MAP kinase 4

N

o o J

S =3} RANKL #H3S o
A gAe] ko] 7FsE Ao= A

SRAEY SR ofsl] 4] k= receptor
activation of nuclear factor ¢ B ligand (RANKL)
& TEAIEY] HILE fri=she Sast wEely,
°o] RANKL®| o] 2|5=dghs et Zagh A
Fof a3t dpAele}, AT A5 A
O|=7RIQIN TL-13 AF=A] RANKLE| ¥lo] S71¢
Che HAlse A5ItiAl2r) 2250 S7)ait
ofte} x|Fdghe] o= pofslal eS AlAt
gtk Tetracycline] SFAES AF2|=e] loiA
o] Aesl= o= A5/ =dee) X=et o
of £& AVE 2=t d#A Sleh

olof ol ¢Ih= A=A 71 &efolAl At
7F Aval 427l doxyceyline©] HiA Z[FQITAE
oAl RANKL 239 AAE E35[] osteoclasto—
genesisE JAISk=71E Polr] flsto] AL

Doxycycline®] HiA] Z|F=QIThAEL o] ZAof )7
= g3ke W] Y5ke] doxycyline %+ 0,
10, 25, 50, 100 ug/meS A|Zo] Xk 197} 3
A Fof| Al ZAE MIT assays Sl TSI
ok MTT A 235 dAR Z5=QchA|zl| 50 ug
/m@ doxycylineg 1A{FERE AX|A] £ 1118 (1.0
ng/ml) = A2|slo] 14-16A17F Hljet Tthe RANKL
I} OPG mRNA®] 4~%& RT-PCRE £3f] #as}o]
thest e S B

1 ZFlehAlze]] gt doxyeyline®] AlE =74
< F%= 100 ug/molA 143} 3of| Az 2/d
o] frofslA| F==skltkp<0.01).

2. RT-PCR £4Jo]]A] OPG mRNA: doxycyline
ol firoll wAgle] B oA LAsHA
UEHE I RANKL mRNA & 32 1L-1
B A=) dixtel Hlgto] 2,64 F7I5H3
O}, doxycycline® & AAx| & [L-18 A=
Al IL-15 29 =3 o]l v mRNA 5=
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—Abstract—

Inhibition of MRANKL Expression by Doxycycline in Rat
Periodontal Ligament Cells

Kwan Pyo Chol, De—Z/he Cuiz, Young Joon Kim"?

Department of Periodontologyl, Dental Science Research Institute”

Chonnam National University

Osteoblast or bone marrow stromal cell—derived RANKL is the major effector molecule essential for
osteoclastogenesis, Previous studies have shown that tetracyclines have beneficial therapeutic effects
in the prevention and treatment of inflammatory bone disease including periodontal disease,
Periodontal ligament cells are thought not only to play an important role in the progression of pe—
riodontal disease, but to play an important role in alveolar bone remodeling, Previous studies in—
dicated that receptor activation of nuclear factor ¢ B ligand (RANKL) and osteoprotegerin (OPG) are
expressed in periodontal ligament cells by pro—inflammatory cytokine, such as IL-18 and TNF—q .

This study was designed to investigate the inhibitory effect of doxycycline on RANKL and OPG
mRNA in rat periodontal ligament cells induced by IL—138 (1 ng/ml),

The results are as follows;

1, MTT assay showed that doxycycline at the concentration of 1-50 ug/mf didn't result in statisti—

cally significant cell death at day 1 and 3 .,

2. RANKL mRNA expression was increased to 2,6 folds by IL—18 . When cells were treated with
doxycycline (50 ug/mf), IL—18 —induced mRANKL expression was reduced by 33%, In contrast to
RANKL, OPG mRNA expression was not inhibited by pre—treatment with doxycycline,

These results suggest that doxycycline decrease the expression of mRANKL resulting in regulation

of osteoclastogenesis in rat periodontal ligament cells,

Key words : RT-PCR, doxycycline, mRANKL, mOPG, periodontal ligament cell
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