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T FFAE AFA T ZESA T 72 A2
A A §lo] macrophage colony-stimulating factor (M-
CSF)9} sODFe] o2 uF AL 2 23lgo] By
Ay oldme FAHE ] o 2L 7V
74 kAT FFAE ATAEE 2t M-
CSF8l sODFE Agjste] AL E PN R
A AR HE P E2F 52 9771 7
S| o2 TEAE ATAEe] el ¥ o
T7} @8] Hasa Qlvk AF S Eet 2E3 A
Z5 EF AL M-CSF 59 Ho|ETRIS &
ofste] g2 A E AFAEE AP oA FAPAIA
B3AU2, AF FF23 A FAE g
ATAEE Estathy. £ a7 ASAE
o] £3} 9 @43l JFE vAE R geRl
Vitamin D @ o] E7}R10] hE A & 1 HFAE
o AHel e uA & A dohur] A5
o], 47 ABEANA HENE ATAEE €4
PR e AT 2 REHE HEE T ol AT
A ST B39 BAso) FE Bl 45
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BF 46578 AFICRANA Fo2, HF, FE &
HEFS T30 2 HE349 penicillin-strepto-
mycin(GibcoBRL, U.S.A.)& X338 Hank £
(GibcoBRL)OA] 28] F=AHIg}i AZ22E AASIL
HE-E 8. 22 gauge FAHE o831
FF-OM FFAEE AASEL 1 mg/ml type TI
collagenase(GibcoBRL), 0.05% trypsin (GibcoBRL),
4mM EDTA(Sigma, U.S.A.)E Hank &9 o] &3] A]
2 BAE-He Wi 37T, 5% CO2, 95% FEE 1A
s W gTlolA 158 0 5B EAFOR &
SIAA AE E8AE Hd F, M2 E a-
MEM(GibcoBRL)S L 4C ol 1587 HHx| % 18
1A ZIste] wzzto A Eeld Aot
FAZE G ATALAS AT, o) F cell
strainer(40 um Nylon, Falcon, U.S,A.)dl] &J3}A]# &
glatich. 223 FZAEATAEE 100-mm B
FA(Nunc, US.A)A 1 x 10709 MES 2}
31, 20 ng/ml recombinant human M-CSF(R&D sys-
tems, U.S.A.), 30 ng/ml recombinant human soluble
osteoclast differentiation factor(sODF, soluble RANK
Ligand/sRANKL, PeprotechEC, England) & 10%

Table 1, RT-PCR primers and conditions for the specific amplication of mouse mRNA

target gene sequences of primers annealing temp, () Ref,
VDR F 5 -TTTGGTTGGACAGATCTGTG-3 55
R 5 -ATGGCACTTGACTTAAGCAG-3
TNF aR F 5 -CAGAAAAGACACCATGAGCA-3 55
R 5 -AAGTACTTGGGCAGATTGAC-3
IL-1RI F 5 -CTAGAAGTGAGCTGTCTGTC-3 60
R 5 -GAACTCTGATGACATCCAGCG-3 20
IL-1RII F 5 -TTACATCGGAGAAGCCCACAG-3 60
RS -TCAATAGGCGTGTGGGGTC-3 20
IL-6R F 5 -CCTGTGTGGGGTTCCAGAGGAT-3 60
R 5 -CTGCCAGGTGGAGATCCTGGAG-3 19
TGEB RI F 3 -GGCTGCTTTCAGGTTTATGA-3 55
RS -AACCATGACTTCTCGTCTCG-3
B-actin F 5 -ATGTGCAAGGCCGGCTTCGCGGGC-3 60

R 5 -GATGTCCACGTCACACTTCATGAT-3
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fetal calf serum(GibcoBRL)¢] &5-¥ aMEMoA 2
T 797 A ¥ dete] 231 f 23k rFigure
1,2,3,4).

2.RT-PCR

&7 B3 AZAZATAREE 247 = 7Y
7F vl ¢} & RNeasy kit(Qiagen, Germany)& ©]-&3}
o total RNAE F+23F4iT). 2 9] total RNA 1
ugg SuperScriptl(GibcoBRL) HHALEAE AHE-S)
of 42°C oA} 3087 FAAAA 20 4] cDNA £
< ATk DNA 1 4 AX PCR 5E-& A8 8te] 2t
T2 9 Ao BEF] $8-A2] AR dEEHe
A z2AbskgTh PCR 532 94C ol A 3033F denat-
uration, 55C 5 62°C oA} 3023} annealing 2 72
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o] W) AR&-g primer 714 B2 Table 13} 21}, 0]
o) 2+ X 8] ARE-3 RNAGS] HET O 2 Bacting
A}g-8}5 tHFigure 5).
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A AR ] S RT-PCR 7] o 2 AR}
21 A Viamin D g4 297 woFsh A Ed
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T 293 Wi ge A M FebA HE o,
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e HE BT A B A ¢fgko vHFigure 8),
A28 1-1 F8AE 27 vl st A2 oA T E
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A & 5] ) tHFigure 10). A18 TGF- A4 2
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7U7 W oFst M EA WEo] F7HEE BEEHA
THFigure 11),
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-Abstract-

Expression of receptors of Vitamin D and cytokines in
osteoclasts differentiated by M-CSF and ODF

Soo-mi Seong!, Heung-sik Um', Sung-hee Ko?, Kyung-mi Woo?, Beom-seok Chang'

Department of Periodontology, College of Dentistry, Kangnung National University
Department of Dental Pharmacology, College of Dentistry, Kangnung National Universtiy
3Department of Oral Anatomy, College of Dentistry, Kangnung National University

The primary cause of tooth loss after 30 years of age is periodontal disease. Destruction of alveolar bone by
periodontal disease is done by bone resorbing activity of osteoclasts, Understanding differentiation and activa-
tion mechanism of osteoclasts is essential for controling periodontal disease, The purpose of this study is to
identify the possible effects of Vitamin D and cytokines affecting osteoclasts and its precursor cells,

Four to six week-old mice were killed and humerus, radius, tibia and femur were removed aseptically and
washed two times with Hank's solution containing penicillin-streptomycin and then soft tissue were removed.,
Bone marrow cells were collected by 22 gauge needle, Cells were cultured in Hank's solution containing 1
mg/ml type II collagenase, 0,05% trypsin, 4mM EDTA, Supernatant solution was removed 5 times after 15 min-
utes of digestion with above mentioned enzyme solution, and remained bone particles were maintained in
alpha-MEM for 15 minutes and 4C temperature, Bone particles were agitated for 1 minute and supernatant
solution containing osteoclast precursor cells were filtrated with cell stainer, These separated osteoclast precur-
sor cells were dispensed with 100-mm culture dish by 1x 107 cells unit and culmred in @-MEM containing 20
ng/ml recombinant human M-CSF, 30 ng/ml recombinant human soluble osteoclast differentiation factor and
10% fetal calf serum for 2 and 7 days, Total RNA of osteoclast precursor cells were extracted using RNeasy ki,
One ug of total RNA was reverse transcribed in 42°C for 30 minutes using SuperScriptll reverse transcriptase.
Expression of transcribed receptors of each hormone and cytokine were traced with 1 4 of cDNA solution by
PCR amplification,

Vitamin D receptor was found in cells cultured for 7 days. TNF-areceptor was found in cells cultured for 2
days and amount of receptors were increased by 7 days, IL-1 type I receptor was not found in cells cultured 2
and 7 days, But, IL-1 receptor type I was found in cells cultured for 2 days. TGF-4 Ptype 1 receptor was found
in cells cultured 2 and 7 days, and amount of receptors were increased by 7 days of culture. These results
implies Vitamin D and cytokines can affect osteoclasts directly, and affecting period in differentiation cycle of
osteoclasts is different by Vitamin D and cytokines,

key words: Macrophage Colony-Stimulating Factor, Oseoclast Differentiatiion Factor, Osteoclast, Vit D, Cytokine
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