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Vltamln DsQl Dexamethasonel S £0{J}
Z2MIZ0 OIXl= LGS0 2ot A2

Ao} olFA] FA R Fsle FRAEY AL dolry] & F2F A EZQ vitamin DiE 1, 10,
100nM/ml ¥%= 2, dexamethasones 10, 100nM/ml, 1 #M/ml EE& 95 T 53 55 AX &4 2 4714
QiR EA BARE BYsle UL 22 A3E A

1. dexamethasones 9% Fo3 A% wjt 1‘3-17%1101] 1pM/ml EEdA et iz b8 #2g AX &4 718
Baow olfde HuHoz {3 Z4E BT uhdd drd daHEdEde SAEE 1pxM/mld
dexamethasone¥ ® 714 =gtow w9 7]7P°] Zod4E §93% 7185 290

2 vitamin Ds H7HA vl 1A 0l &= Al EAlo] =7tk ot wiek 224 A o E100nM/micl Al T 223 vl ws) A
#aste] s Srtd el X 84 AA Zaste AEE EIow g 38AdE tha 4ol IEHIA
ot 9714 iR E 4 A4 EE 10nM/miF 100nM/mle] vitamin Dsoll A Bl & 28 5} 9} 3 R o] D)=l 8] 3|
FolatA =ked 100nM/midlA wlF 38R 71 E3kh

3. dexamethasone®} vitamin D:& 23 3 7% v 2d Ao & BE vitamin Ds SE0A A X Ao} 74319
o 3dA e AlE EAo) 3B o] 2T} dexamethasone B T Al Hlg| R-23 &4 Z718 Hole
A7 ARk @714 AR a4 B i 1A Z4aE Egoy w24 A ¢ 10nM/mlvt 100nM/ml
9] dexamethasone®ll 100nM/ml®} vitamin Ds B8 T2 3% fo& Z718 B2 oY 3LA o A HaE
By

B4 8 5E9 dexamethasoned} vitamin D39 £ A0 2 FRAES 84 L G714 AXNEHELE F7HA17)
Ad zdste e 548 2€ F U8 ¢ F dA%

( =T : Z2BME, vitamin Ds. glucocorticoid )

I.MN & (bone remodeling)7} Lolvte HA 024 1 344

Hostes *ﬂi Z, ZRAY, 4ZAX 9 1 AFA

ZZ2AL 7|3 og 279 /q] IES ¥F3ln ¥ol 24 B3 2 B0 JFL s 2R 5

Ve B 2Ho2A dA A F59 Aol A o] AAIA <lx}e} cytokined L F4A QA €]
FA o2 Yo T ZX‘O]“/} ABFRBA] A o] zAE 2 goka dt?,

ole]F L& AFRI MAEE iz 2 NZE Nz FTojsl= AAA QAZE parathyroid

hormone, vitamin Ds[1,25-(OH);Ds], calcitonin,

" slmrysil A|DHHE MAS DAL SR estrogen, glucocorticoid?} Z& 32&E Fo] g,

2 gimbrystm X|DiCHEt MAISH MAl D4 Vitamin Ds% cholecalciferol & 25 E2l& E2 2 A
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SNES B34 AR FFHE AT RES
7-dehydrocholesterol®] Je] 2 F45 o] FHo &
el Rpe]Ag Wol vitamin Ds®  AZECh
vitamin D= 7|4 25-hydroxycholecalciferol 2 A
853, ARE o83 Fool 1,25-dihydroxy-
cholecalciferol [1,25-(OH):Ds]Z2 AZETH AlA ol A
F4E 1,25-(OHeDse A or 4o & EF
ZA FY AFMe Zg F5ol Fdd A
Cd'# HPO/ 2 A% 71%S 2a 9E Aoz
deA A" £ 125-(OH):DsE vitamin Dz
7V 288 dA EE2A ZdA g 29 olF
o 223 e ddsta gom? w3 Y A
Zodolq Ca”# HPOS ¢ 38 28 FA8
A gozA B4 2940l Yol frEs
£ z2eP. a8y asEY e A4 2F
7} 9l9) §48 2UNA BFFTE Z7h50) 234
AA I Rais7t EHudgdel. Collins®
Sinclair'®E A Xolo| FAl WAe] X|Fd) W
of 1,25-(0H):DsZ T4ACE Fo3t A3 gt

o £

NN AZF F471 Bople A€ B 03

AotolEAle] A& NS ARG EI
Beresford "€ 1,25-(0OH):Dy7} A9 4] Z o) A
A1¥ wPA 7} alkaline phosphatase?] 4& 79
A 7713, Endo5?e in vitroodld 1,25
(OH):Dx7F 28 GAgg st

& A4lA A2 glucocorticoids A1 9] A o A
#HEo] F tatdl BAG: s2EORA YFY
2| ZolEold YEASF cortisol S0 YEd =
23 Ak o ¢ TR 75 Vel & A
U FAA ERAEE] 7]|5S At FdEA 2
15& TV LEN FUTTE 4ol Res
A 4o in virodl H FSFE JANNINA
W0 Zgxe goixEe /Mt Ra'0g
AT E 217 gEdz Yot '

Dexamethasone< 34 glucocorticoid®] 3h}EA],
Tenenbaum¥ Heersche™ ol 218} dexamethasone
o] FR AFMRY F4& 23FgozN IS
2714 4 itkn #3393, BellowS™ = 3]
std 223 249 Aol F/EE Eusgnh
dexamethasone< WA F4= Mgl A] F3ld =3 &
AN o] $HEY fetal rat calvaria
cells”, AFt) AE> WA A5 AEV9 22 o
2 W FA A B3 23 & st AR BadH
At
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CHXIWEAl 204 35, 19994

Dexamethasone® -2 Z 24 Q99 AR
A, transforming growth factor(TGF) B¢ A4,
TGF- 8 9] 9+2® insulin-like growth factor(IGF) I
9] 34373} osteoblast-like cells®] IGF-I1 871 &
=2 283E Aoz BuHen® B4 52
29} uke® 3 1 95-dihydroxycholecalciferol &
71% glucocorticoiddl] 9j8] A" HuHdt
2w w92 B4, osteopontin® FAA LA
%3} alkaline phosphatase®] BTN = gL 1A
ga gt

Aofo] FAl FARY 71AE oldsy] HAdMAE
SRAZ 3 olai7t Aol Fx3 A =
A BA9l vitamin D39} glucocorticoid7} ©] ol
A oJ2A 4FS 7= A= T8I GF Ao
2 Aoz Kt 53] ojf 3L 5F FAJE
w9 F3e ofF WER|R] golA & AFlME
2AEFE wdste] dexamethasone® vitamin D3
2 95 32 B3 B3ty o9 AESH JFS
AE g4 2 G714 AuEsf a4 4= HolA
EA5to] 73t

I. 97N & 2
1. &2 M=

1) vitamin Ds (1,25-dihydroxycholecalciferol: [1.25-
(OH):Ds], Calbiochem, USA)

1, 10, 100nM/ml¢] FE2 FH|atAH”,
2) dexamethasone (Sigma Co, USA)

10nM/ml, 100nM/ml, 12M/ml¥] FE2 FH3A
o}
3) AX ujE

2 @) AHgE A EE L Kodamas P o) Al
A FA(CSTBL/6)S FAZNA EEl=o Al wlidd
ZEAEF MC3T3-Elo|th o] IRAXFE 97|
A QA+ F A (alkaline phosphatase, ALP) 8437}
29F Aol o A7zt wigstd &2
A3ze A £ da B3 3224 9z
cAMPS] AL #EE 4 Ut} 10% fetal bovine
serum(FBS)(Hycoline Lab. Inc) % 100U/ml|
penicillin, 100gg/ml®] streptomycin®] EFE e
-minimal essential medium(a -MEM) 10mi7} €31
25ml Z22AE culture flask(Flow Lab. Inc)olA 3
7T, B% &%, 5% COp Mid79 2122 A%
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gk AEE 4R Pl dote] UFY
of 2214 At vjFsteich. 4Bl AEA AXE 5
X 10" cells/ml $E2 H-§A71 T A&31Act

01“ z4 %XE‘E Fojstd] g2 7§ xFes
stglom ol e 57X o] AHFS ’S@?}ﬁ‘:}
7}. vitamin D @5 F9i(1, 10, 100nM/mle] =
1}, dexamethasone ©% %o (10nM/ml, 100nM/ml,
1 M/mle %)

o} 1¢M/ml dexamethasone® 1, 10, 100nM/mi<]
vitamin Dy 53§ 5o

2}, 100nM/ml dexamethasone® 1, 10, 100nM/ml)
vitamin D3 2% £

vk, 10nM/ml dexamethasone® 1, 10, 100nM/mi]
vitamin D #3 Fo

A i gE ZEAZE dgeto] 43 Ay 23
g b 19zt wikstan 1, 10, 100nM/ml FEe
1,25-(OH)2D3%} 10nM/ml, 100nM/ml, 1 2 M/ml 5%
] dexamethasones /‘E‘ﬂéﬁf A% 71Ed wet shet
of 197k 297 a8 m 3U 7 skt 2t 2% 5
N g AEE 74 *}%E}.

2) ERAX %} =

AE BPAEE A3 st e g
MTT(S-[4,5—dimethylthiazolv2—yl]~2 5-diphenylte
trazolium brornide Sigma Co., USA) £ 200uE
7k wellell B3 4A7F F<¢t 83 & MTT £9&
W2 I dimethyl sulfox1de((CHs)QSO, DMSQ)E 200u
¥ A718te] formazan 24 & 8417 & AE &
Az £4E A8 %-well plate Aoz SATH
plateg 2 £E % ELISA analyser(Model ETY-96,
Toyo Instruments Inc., Japan)dll plate® Y3
S510nmel| M FF=E Z335Act # Agrict MTT
o] 5ol YA L wiFAolM e FFxrd Y3t
HEEZ AXE HTE AEe9n.

3 E714 AREAEL T

Hl4E A ZE phosphate buffered saline® 3% A
gCl7} $H5-9 0.2% nonidet p-40 1ml
plate2 58 &2 W3 sonicator

Vitamin D32t Dexamethasone?| £%F £0J7t 3

SHEN DXl HE

(LAB-SPNIC1510, Karl Kolb)& ©]-§38la] d-& &
A Bwatt, 127 A|IZE FAAIZ] T 3000 x g2 10
0 ARSI AR T A4S Aol #del
AMIEES AH718te] alkaline phosphatase B =S
FA 8.
4) BAEA

vitamin Ds$} dexamethasone®] =9 A3 A3}

o W A Z AT WIS UzTo U3 Mg

2 2430 1 P EFUAE TN Y98
AEAH(ANOVAYS o &3l BAHH w4
A7 AT

m o &

1. dexamsthasoneQ| 2FNEZ
oyst
OO

2401 0=

ZRA L A dexamethasoned) e T
3 A3 AE W 1¥9A9) 1xM/ml %9 dexa-
methasone # 714 12851+12.83%, 100nM/ml & =9
A 87.72+11.38%, 10nM/mlcl A& 104.44+12.31%
2 g 1A E 1 M/mlisEol g g 27 A
& FoletA E9hom(P<0.05), 100nM/ml, 10nM/ml
dAe FAEIF Fioh g 290 1 M/ml
FEdA 7826+7.29%, 100nM/ml EEo|A 411+
1022%2 iz Bls) A Fgtew 10nM/miol
ME 6059+11.44% 2 thZ73} vlws] §olsiA @
ATHP<0.05). WF 3AdE 1xM/ml 5=
100nM/ml FXoA ZHzE 62.05+10.51%, 57.84+13.35
%E fFatA AE =7 2k 3(P<0.05), 10nM/
mid A& 8891+6.00%2 k7t 2kth(Table 1).

2. vitamin D)t SBENES 2401 OiXl= Y&

ZRA L vitamin DsZ H7Vst] w3 A 1
dA o= InM/ml FEoA 747523.70%, 10nM/ml
FTolA 131.63+2.13%, 100nM/mlolA] 120.07+1.99
%= 10nM/ml F& o]/dol|A thzTol Hla F<l3}
A e FAEE BYth oY 24 A o & InM/ml ¥
Lol A 83.89+3.14%, 10nM/ml F =4 86.87+5.33%
2 dzgd vlel ofzE ke 100nM/midl A&
38.86+9.9% = thEwtol vl us] A ol (P<0.05),
5o Z7to wa AE BAo) IA FrsteE AF
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control (5) 10000 £ 328

1xM/ml (5) 12851 + 12.83+
100nM/ml (5) 8772 + 11.38
10nM/ml (5)

10444 = 1231

Table 1. The Effect of Dexamethasone on the Cellular Activity of MC3T3-E1 Osteoblasts (%)

CHXILEAl 294 35, 19994

10000 + 5.83 100.00 £+ 481
7826 + 729 62.05 + 10.51*
4110 £ 10.22# 5784 + 13.35+
60.59 + 11.44+ 8391 + 6.00

* ; stastically significant from control{(P<0.05)

Table 2. The Effect of the Vitamin Ds on the Cellular Activity of MC3T3-E1 Osteoblasts (%)

Lty
control (5) 10000 * 328
nM/mi (5) U + 370
10nM/mil ) 13163 + 2.14¢
1000M/ml (5) 120,07 + 598+

10000 + 481

100.00 + 583

38.86 = 9.90+ 11267 + 1340
86.87 £ 533 11524 + 302
3389 + 314 9239 =+ 213

* ; stastically significant from control(P<0.05)

Table 3. The Effect of Vitamin Ds and Dexamethasone(1x M/ml) ‘on the Cellular Activity of MC3T3-E1

Osteoblasts (%)

control (5) 100.00 £ 328
Dexa 14M/ml (5) 12851 + 12.83+
Dexa+Vit 1nM/ml (5) 117.16 + 1263
Dexa+Vit 10nM/ml (5) 937+ 617
Dexa+Vit100nM/ml (5) 7662 + 869

2wy e

10000 + 583 10000 £ 481
7826 + 729 6205 + 151
66.73 £ 1298 91.72 + 10.78
423 t 591 14099 + 825+@
469 = 3838+ 13140 + 821*@

* ; stastically significant from control(P<0.05)

@ ; stastically significant from dexamethasone only group(P<0.05)

< B MY 38 A e InM/ml %59 10nM/ml
FroA 27} 11267+134%, 115.2413.02% 2 %719
AE A= Bgou 100nM/mld) A+ 92.39+2.13
© 2 Y9 tHTable 2).

3. dexamethasonel!} vitamin D3 28 S0 2
DONEZ M0l 0IX=E g8

1 ¢M/ml®] dexamethasoned] vitamin Ds& £3
Fogt A%, v 1949 InM/mle] vitamin Ds
oA 117.16%1263%, 10nM/mlolA 93.7546.17%,
100nM/mlo| A 76.62+869%2 1nM/ml2] vitamin Ds
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B3 2ojo Aeqt ok E9hE ¥ 10, 100nM/mle]
ALdE HETE L dexamethasone(l g M/ml) &%
Eoj ol Hl&] dskout BAEAE f4L it
ek 2¢9MdlE  InM/mle]  vitamin  DsollAl
66.73+12.98%, 10nM/mloll A 42.3+591%=2 ZA ¥k
ou 100nM/ml M= 46.95:8.88% 2 10nM/mlol 4]
o} FAEHAl Yol 27 fold AolE HY
(P<0.05). ¥l 38 Aol 1nM/ml®] vitamin Dsoll 4]
91.72 +10.78%= 2¢A°l HlF|A F7IE B on
10nM/mlel A& 14099+8.25%,  100nM/mic] A&
131.40+821% 2 29 A<l vl3] 38} o]d 7150 o
Zaolvt dexamethasone(l xM/ml) ©% o3}
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Vitamin D32} Dexamethasone2| 28 £0{7} &

ZHE0 DjxlE HE

Table 4. The Effect of Vitamin Ds and Dexamethasone(100nM/ml) on the Cellular Activity of MC3T3-E1

Osteoblasts (%)

1 day 2 days 3 days
control (5) 10000 + 328 10000 + 583 10000 + 481
Dexa 100nM/ml (5) 8772 + 11.38 41.10 £ 10.22¢ 57.84 + 13.35%
Dexa+Vit 1nM/ml (5) 117.16 + 1166 5096 + 9.94* 14149 + 1422+@
Dexa+Vit 10nM/ml (5) 937 + 955 4731 + 7.80% 11808 + 6.39@
Dexa+Vit 100nM/mi(5) 7662 + 979 7532 £ 847 12920 + 1157+@

* ; stastically significant from control(P<0.05)

@ ; stastically significant from dexamethasone only group(P<0.05)

Table 5. The Effect of Vitamin Ds and Dexamethasone(10nM/ml) on the Cellular Activity of MC3T3-E1
Osteoblasts

1-day 2 days 3 days
control 100.00 £ 3.28 100.00 £ 5.83 10000 £ 481
Dexa 10nM/ml (5) 10444 + 1231 6059 + 11.44* 8891 £+ 6.00
DexatVit 1InM/ml (5) 7821 + 339 4759 + 1483« 13329 + 9.18+@
Dexa+Vit 10nM/ml (5) 7287 + 941 4142 + 721* 7161 + 1347
Dexa+Vit 100nM/m (5) 7940 + 339 44773 + 14.83% 7914 £ 918

* ; stastically significant from control(P<0.05)

@ ; stastically significant from dexamethasone only group(P<0.05)

o3t zlo] & B A THP<0.05) (Table 3).
100nM/ml9] dexamethasone®) vitamin D;& 3§
Fojg AL Wl 19A9lE 1InM/ml9 vitamin Ds
ofjA] 117.16+11.66%, 10nM/mlell Al 93.75+955% 2 <k
ZF Yk} 100ng/micsl A E 7662:9.79%2 RkA]
T 2T {3 Aol Holx] gkt Wit 2
Aol InM/ml®) vitamin DsolA  50.96+9.94%,
10nM/mlel| A 47.31+7.80% 2 dexamethasone(100nM
/ml) B5 FoJFH} o] dj2Fo| vl Rl @
921 (P<0.05), 100nM/mlclA & 75.324847% & %
kot vitamin D9 wE7F FUMgl @
dexamethasone © % Foj 7ol ¥8} ZolAl& A&
B2 wie 3¢A9ls InM/mle] vitamin Dsol| A
141.49+14.22%, 10nM/mlol A 118.08+6.39%, 100nM/
mlo|l A 1292+1157%%2 dexamethasone(100nM/ml)
o= T Ao v f98A %o 1nM/mle)
A5oAA AE EAo] 714 EUtHTable 4 ).
10nM/ml2] dexamethasone®l] vitamin DsZ #&
o3 A5, vt 194 9= 1nM/mle]vitamin Dsdl]

A 78.21+3.39%, 10nM/mlolA 72.87+9.41%, 100ng/
mll M & 79.4+339% 2 FRA7F 2T #e] 2po]7}
Tt e Fith wE 29AdEe  InM/mlé]
vitamin Do A 4759214.83%, 10nM/mlel| A 4142+
7219, 100nM/mlol A& 44.73+14.83%%. dexame-
thasone(10nM/ml) &% Fof Al HALAH FEo
ALl thz2ol vl o 3HA WEeHP<0.05). B
oF 3dAdE InM/mle] vitamin DsolA 13329+
9.18%% x|V} dexamethasone(10nM/ml) @5
2o Alof vlg) A &4 =7 %=, 10nM/mld]
AE 77.61:1347%, 100nM/milol A 79.14£9.18% =2 o)
Z7o) vj3 AX EAo] R FARLR Foe
A& SUTHTable 5 ).

4. DexamethasoneQ| 2EMEF
S A0| &ME0) DXl et

DI QUL

e

AT

e A xe] A&zt 33} 7] Fol te F3
S Yol 112} dexamethasoned]] thak G714 Q1A

e o
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control (5) 1.3201, £ 0.0756
1z M/ml (5) 15016 + 00571
100nM/mi (5) 13217 + 01910
10nM/ml (5) 1.1056 + 0.1022

Table 6. The Effect of the Dexamethasone on the ALP Activity of MC3T3-E1 Osteoblasts

DHXIZ&Al 203 35, 19004

(KA unit/mg protein)

1.219% + 0.0609 2.1706 + 0.0606
2.0308 + 0.2465+ 73749 + 0.2984*
0.8123 + 0.0352 1.9827 + 0.0350

1.2194 + 00497 1.6913 + 0.0474

Table 7. The Effect of Vitamin Ds on the ALP Activity of MC3T3-E1 Osteoblasts

control (5) 1.3201 + 0.0756
1InM/ml (5) 1.0891 = 0.0257
10nM/ml (5) 1.2046 + 0.0756
100nM/ml (5) 11122 £ 0.0199

* ; stastically significant from control(P<0.05)

(KA unit/mg protein)

1.2195 £ 0.0609 2.1706 = 0.0606
1.4227 + 0.0352 24547 + 0.0587
20325 + 0.0931* 6.1316 + 0.7431*

6.0974 + 0.0118+ 81276 + 0.1924+

* ; stastically significant from control(P<0.05)

Table 8. The Effect of Vitamin D3 and Dexamethasone(1x M/ml) on the ALP Activity of MC3T3-E1 Osteoblasts

1.3201 + 0.0756

control
Dexa 1 4#M/ml (5) 15016 + 0.0571
Dexa+Vit 1InM/ml (5) 09075 + 0.0571
Dexa+Vit 10nM/ml (5) 1.1930 + 00626

Dexa+Vit 100nM/ml(5) 14191 + 01245

(KA unit/mg protein)

1.2195 £ 0.0609 2.1706 + 0.0606
20308 + 0.2465+ 7.3749 + 0.2984%
1.1980 = 0.0685@ 0.8040 + 0.0662+@
L1782  00178@ 11930 + 0.0409+@
1.1395 £ 0.0700@ 1.5097 £ 0.0579@

# ; stastically significant from control(P<0.05)

@ ; stastically significant from dexamethasone only group(P<0.05)

Jare =g 3T 27 Table 63 2t}
A1 QAR EAY  BAEE  12M/mle
dexamethasoned ® 7H E=3kom v 28 A<l o
Zo vl o 174, Wi 38Rl o 358 A==
frol 3 Al = heHP<0.05).

5. Vitamin Da)t EZNE= HD| OREEdISA
ol 0l Okl gt
vitamin Dsoll g 4714 AR EL EY=
€ 33 % 2= Table 73 2t G714 A2HES)
529 AT 10nM/mlF} 100nM/ml®] vitamin
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Deoll A Wi 2R <} 3LA A Lo Wg) F2l st
Al = 100nM/mlolA g 3R 7 &%
THP<0.05).

6. Dexamethasonel} vitamin Ds £&t S0t 2
OMES AIIM OIEole A0l A0 OIX
gs

<

o

nr

1 M/ml® dexamethasonedl] vitamin Ds& £
FAPE A g 1970l 9714 AR Es
o] AT} 2T 2 95 Fo T vig] Z Aol

7} gen 295d s 2T & o)zt e
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Table 9. The Effect of Vitamin D3 and Dexamethasone(100nM/ml) on the ALP Activity of MC3T3-E1 Osteoblasts

(KA unit/mg protein)

1 day

2 days 3 days
control (5) 1.3201 £ 0.0756 1.219 + 0.0609 2.1706 + 0.0606
Dexa 100nM/ml (5) 1.3217 £ 0.1910 0.8123 + 0.0352 1.9827 + 0.0350
Dexa+Vit 1nM/ml (5) 1.2046 + 0.0314 1.8292 + 0.0995 * 16003 + 0.1132
DexatVit 10nM/ml (5) 14851 + 0.1069 34552 + 0.2881*@ 1.1585 = 0.0286+@
DexatVit 100nM/mi(5) 1.4851 + 0.3465 3.0487 + 0.1534*@ 2.0123 + 0.1104

* ; stastically significant from control(P<0.05)

@ ; stastically significant from dexamethasone only group(P<0.05)

Table 10. The Effect of Vitamin Ds and Dexamethasone(10nM/ml) on the ALP Activity of MC3T3-E1 Osteoblasts

(KA unit/mg protein)

1day 2. days 3 days
control (5) 1.3201 = 0.0756 1.219%5 + 0.0609 21706 + 0.0606
Dexa 10nM/ml (5) 11056 + 0.1022 1.2194 + 0.0497 1.6913 + 0.0474
Dexa+Vit 1nM/ml (5) 0.9075 + 0.0571 0.8129 + 0.0352 0.8040 + 0.0662+@
Dexa+Vit 10nM/ml (5) 1.1930 + 0.0626 0.8129 + 0.0352 1.1950 + 0.0409+
Dexa+Vit 100nM/ml(5) 14191 + 0124 2.1342 £ 0.1408+@ 15090 + 0.0579

* ; stastically significant from control(P<0.05)

@ ; stastically significant from dexamethasone only group(P<0.05)

Y} dexamethasone ©% F4q79 739 F71E AW
AL 183td B Foo o3l G714 diEea
&9 B4 dAHAT T B & JTHP<0.05). ¥l
& 3U R ol = dexamethasone ©% Fojo] A$ gz
ol &l < 34 = S/t wbHo| 1InM/miel
vitamin Ds 53 Foj9] 75 29 o 048 = 2}
25 °2H 10nM/mle] vitamin D3 £3 2] 3%
T gz2TY F 06 FE2 HAFH Fod AfolE
BYHP<0.05)(Table 8).

100nM/ml®] dexamethasonel] vitamin D3 £3 %
o Al, whoF 1940 ol &= vitamin Dso) ol ZAIg] 0]
HE2TH FoAg zol7t gldoy wid 2dAde
10nM/ml®] vitamin D3 5% FoJ A] 3.4552+0.2831
(KA. unit/mg protein), 100nM/ml2} vitamin Ds &3
Fo] Al 3,0487+0.15342 4, 100nM/m12] dexametha-
sone ©E Ea A] 0.8123+£0.0352 Bt} ¢k 3.74) o] A
S7HEATHP<0.05). wWF 3¥Ad=  10nM/mi
vitamin D3 53 Fof A] 471/ Qe aae] g4
=7 2oy 100nM/mle] dexamethasone ©H&

o AEG et s JHP<0.05)(Table 9).

10nM/ml9] dexamethasone®)] vitamin Ds &3 %
o] Al, wlF 1949l vitamin Dsol FXZo| #A g0l
z2rE ROt Aozt glglovt Wi 28R d=
100nM/ml1®] vitamin D3 53 Fo] A] 2.1342+0.1408
24, g ZFo|Y 10nM/mle] dexamethasone @&
Eo] Al 1.2194+0.04979) Hl&l ZS74EQ 2, WY 3Y
AModlE  InM/mle]  vitamin Ds B3 T A
0.8040+0.066284] 10nM/mle] dexamethasone @5
Bl 1.6913+00474°0 Bl3) Felat dA] aHE B
A THP<0.05)(Table 10).
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culture) Wi & o] &-3l] F2 ZgPEo] gton o]z
@ ge 2249 74 A7t WS ggatez?
54 diAl A o] o] A TA 73R E 7HH
dted oHE Ao] glo] AE wdEE B AXE
Gz Q7o Aol WA oz AzkE, o
calcitropic hormonesell 3 FZ32 9] Q3 etA
3, ol5 £289 44 /)8 79, 3§45 B @
3 5 224 Aol B AT S22 AT o)
& $8% in vitro system.2 AR T Yo,
224% 7432 JE AZE S gl 2

FF A FEAE o]99] T2 oY AXEE B3
€ A2z 48A Ik a1 FANE I %S
gdgstn JE SEAZI HEAEE g4sAZ
4 S1¥ coupling factor® #4]3le] FYzAEL 23
A7l BYRARAE Felgozd IFFdE &
Aty BaEn Yo, Chamber 9 Fuller®:
EEE X%

T2 B N3)3lE FIRA e 19dd
o3te] Qo Qlu o]REL HFA E] ZL-S g
st 257 Do) A e H3sd 2 B9
o] ;xZsojo} 3] FY2A T g Eao B
¢ P BA Lt FRATANA ErjEcia F333)
=g

TRAEE TFAAZANA 7193, 39714 A E
A3 B2 %9 ribosomes 7HAH golgi 717 AHA)
= & dgso] gl =3 Y3)dled 52 4714
AibEdl aAhe A wel wdd F4%, osteocalcin
s 2 243A S2EH prostagladind)] 8H8-3F
+ adenylate cycle system¥} 1,25-(0OH).D; &4 &
2ty ok FEA RS AxdE F4, A 97
4 QAEHEL Fo] Bol Ao gloey o]E &
&7t @A43EE PO 9] FRrt Ao Ftd
o A7A © 2 calcium¥} ZAF= o] 249l calcium
phosphate”} g0l ngd 2L AAzFd A
53, o]7]] Na, Mg, carbonate, citrate 5°] 7}
o & JHILL O T FIRATE A X ASH
erJ

ol UL 7|1FoE AA 9y FFY FRAE
7t #&H 3 e 1% Kodama$™el) o8] 2141
F(C57BL/6) AN 4L MC3T3-E1S £ A7
oA AMgstith. MC3T3-El AEe A4 A
(C5TBL/6) F7HEolA EEld A2 ASole A%
EAE Y& Hol1 4-59 Fo 2utg & A9
AEZE G 79 ol wigahd udd S FA4

ahz, 219A o) HPHe BRAES Fejg 23
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adult mouse calvariao|A] 2ZE @714 JAEANE
4 (liver-bone ~kidney type)$t 22 FEHE 7149
B0 17979 W] 3 HAAE ANST 3
FU7Y] wj gl A AR FAASIRIEAE Ad 7]
A YEE #3253 A2 7A 2R E B3
AZ = e FEol Sk

ZPAS AZAINE FEEZE 429 anabolic
steroids%°] 1, FFFE A E FERANE=
calcitonin, bisphosphonates, progestational agent,
ascorbic acid with Ca++, vitamin D, Estrogen, 1#]
3 oral estradiol and noresthisterone acetate
(E2+NETA) 5ol Jon olgL 2339 444
ABAZ AHEH T ok B3 IUIZF Ao
¥ vitamin D.¢} vitamin D metabolites, calcium,
fluoride, calcitonin & AHE-GTP.

G714 AAHES 49 osteocalcine FRAE9]
71%< Jee AgVoln, a5 F714 A4S
Bae 433 Ay BHE] e EAEA
I B B AxY Axdd g £3x5 o Ytk
G718 JAENELE HmE g AA A A
714 3ot #Este] yehda, 53] M35 279
A 433 g4 2710 A8 ZHERY. o] ArE
alkaline pHollA] organic radical 2%-E] phosphate ©]
£& JrEdsta A3 B Hosm Al xe
M o] ol 5& Bt Aoz FAHET G
q QMEHELE T BEEL AHoldd
(metastable solutions).2.ZF¥ phosphate®} calcium
= FHATe Y 72 e FL2 Bol g7
A iR EAE 71d BXE FAAZ A3 B3
{(matrix-vesicle mediated mineralization)ol] 8%
J¥e g9dle Aoz FPARP. ‘

1,25-(OH)Ds% vitamin Ds9] 7HF 283t AL &
AZA ZoA Zgd A9 o5 FoF TS F
Fata glom FAXM ALPE A AZs
= Aoz geld . BeresfordEe 1,25
(OH):Ds7}t Aol SA XA A18 nYd = ALP
84 %7M2711, Endo5?L in vitrodl A 234
& 23 chn PR T Chens e AF o} WAg)
FAE Z4d gA F8-E e ASE, BikleF 2
ALP 42 125-(OHkD:ol <8|d 2= ed
1,25-(OH):De7} F&537 ZSele 2712 348 4
& A7 A9 23940l Addttn dtE Bx
2 stgen, Erbens™ Nakamura$™'e& ZAIE
31 Alole YA ¥=7F 5830 vitamin Ds
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HAMES] A4 3o B35 ZddA & 24 o
g 5 ki stk o9 Z2o] 1,25-(0H):Ds7} FA
FoA wj§ Thokgt WHe-g Holg AL AY ZE
F9 Aole Aol 7, aElm AT W
1,25-(OH):Ds A7} 717kol v} 5= %= vl A A
9] Ao] Fol 23 Aoz AyzdE,

AA ] A4 33 FAd F23
vitamin Dse= AH|Ro|E G2R 0 2 A Al
9} 7)o o] 8715 /A B3 255 34
A o] &8 4 e A F2E YAEr] A
E2 AE o DNAS RNA & #4371 &8
ol & Aoz FFA om®? £3) vitamin D
43 <l 1,25 dihydroxycholecalciferol-& 324 £.2)
A M AAY e A3 sz gdA 9
I8 ellA v 7E 2-3A1 0| A A E 84
e 7Y 3= AEE F Jdda I, w3 gy
ATATZRE  FAFAEY A  Hosly
prostaglandin 22 & T2 EHT} B T oA
olfl ®3E WY 4 gt AP,

2 Ao vjdd ZRAFE vitamin Dss F
odte] S AHG A3 Wit 1A= AT &
ol F7tstd ot wiek 28 Aol = A E B A7
Zadte AeE B} vitamin Dol that 9714
AAHE G 49 FAEE 100nM/mlol A W<k 3YA)
o 714 ke 10nM/mlz 100nM/mi] wj <k 2%
Ao} 3R = o) z27ol) W3] F-9F F7HE I
(P<0.05). vitamin Ds7} TRA L] 227 T8 o
s FANA 227 47 2 Az 83 24
71%%E dte Ao AZEY oy A9 x4 v
I 23t heta Aol A9 o1 A Eo] ek 3
HEA] Egh7] W&ol olo i3t vitamin Dy} A1
2YZA, osteocalcin FA Lo B3I ALAQA A7
g aste]e}t Bel

EZ XA A dexamethasone®} ZH&L- in vitrool A
FRAAE AHERoEZN ATH o] = dexame-
thasone< Efo}, chick Z7He] 713k w)jekolx] E3A
& Z7H71 2% APy, 24 stehy 2 A2
9 in situ 72 717 NIATPGA dexame-
thasoned] 98 F AFAM TS AL Eat 4%
2 B3 44 P48 AFI31” raatgch

in vivo ¢ in vitro 9A glucocorticoid®] &&=
AR)8kA] Z=d corticosteroids?] el A B o4
LA Fe N&EE Cushing’s syndromed A2
2 AL 23 in vivoold gluco
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Vitamin Ds2} Dexamethasone2| 28 S£07| Z2AIT 0[X|= ¥

corticoid®?] Fo= 9 AAA
BaE Qoo gy 2o 2
A} glucocorticoid®] 244 2445t of 2, 718
2aad sare £33 2 Yyrae caldum?)
F5 oA O o -A Agd ofeiA 7]F
In vivooll 4] glucocorticoid® Folahd ¥ Aol 7
293, 29 A&7 Z7HEE W™ in vitroo) A
€ 29 AFFE et masn Yot
H2]®  osteoblast-like cells®] wWkolA]  gluco-
corticoid7} A X %217} alkaline phosphatase] &4
< 7H2N ) AT, Millars*™ 7 Majeskas} Rodan™
o AMe F7tEE AR EaHr

Glucocorticoid PTHel th& cAMPYHS™, 1,25
dihydroxyvitamin Ds receptor®] 27V 125
dihydroxyvitamin Ds*"9] 3-8 ZsA 71t e 819
o™ Majeskas"" glucocorticoid7} A1 = EA| & 1}
& 812 et alkaline phosphatase®] &4S =3}k
o1 e Wik 1971A] = alkaline phosphatase
G AY p9d FAE FVMRINAT 3Y T
AAFH =Y o]+ & corticosteroids?} vl 1L A7+
A AT B3 =g BEddtte AS Ut
o}

Glucocorticoide A oA Z3} FE2 At
FFE VAT SFF T 2P FAE Hole
glucocorticoid #t} #4] ghate] I Fow Zohy
Zo] V™ ZE4o] B3t glucocorticoid &
7= PTH #H| & #-o] S1& RAolg Az A
gHe6T8 2 dox o] BaA 9l 2hgo] H&E] of
A= YA 53 Aol

glucocorticoid”} RNAS} ©hil shad  FAf S oj| A
o AEZ BAE At e EauEUAR
TBBH - A2 A3 7% wg APl
glucocorticoide @7 #l¢dMe & ndd F4S
X8t A7) WGl dARTE 2498 2S
. tte Ao A, glucocorticoid?t F1# mg
A A A A 9] insulin-like growth factor I3 bone-
derived growth factor®] A= &32 F7MA 70
s % st mREe g AEE 33
3ta 91 E=1) glucocorticoids A FRATU ZRA X
o A&gozN T wddd dFE Tk FEAE
7V Z8 A Fgste AlEe|E R glucocorticoid”}
EFEA RS wed A oW GgE A= Tt
g Brlstes AL F838ith

In vitroo| Al fetal rat calvaria®l 7] 8 ellA
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cortisolZ 96A1Z A2lstd mYZ #A 2 alkaline
phosphatase 4], DNA % 58 ZAAAGEP.
Chyun5™2 gt 2Fd|A o|H &7do] Aoz
wAgitha 431 FZ Aol vt glucocorticoid®]
AA e & AFAIL A& 2RAXE &3
A7) i EAgTn ) olge Wz
cortisol2 24417k ool FHE Al AEsd
alkaline phosphatase 24 2 [PH]-thymidine
incorporation, total DNA, 293 4 58 F7HA
AP T3 dexamethasoneS B Zoe] 71T )
doll X FYA Y F71E FEFEH glucocorticoid7}
FEAEZ EI¥ie AX Ade F4& AF3A
@ 2319 AFAEY $4E 2o} dAEke 3o
2 F3A>P.

White52 ® I AX #ddA  10nM9
dexamethasone orithine decarboxylase activity
¢} *H-thymidineol] 21§ DNA Z2]o] #-2l3tA %7}
Httn BRasgo®. ojdd A7 dAgH ¥
Lo} A 9] glucocorticoid7t & A7 EZE F4 AT
EAL LS A IR, SAE L 9 /1F g
ol A glucocorticoid B A] A X =43 237}
2 o]2oFthn HusRrAEY, oz g Az
€ U3 v Al & AFA R o8 ddEE
AE 23} Jxo o} glucocorticoid®] F71 & A
TFALS F23} E3lol oA QA Zd B A5
29E Jehddn 34 =Y dexamethasone Z5
A xe] F4& Qe £ W3 G714 AL
3 A 29 osteocalcin®] F7H7F A E A oA £
ZF 271 2] Boe FRAE 9 Fld 93 o]
E9 e vty & 4 Aok B AN 1
M/mliEZA G714 QAiEsaie E4=7t 3
B Yl A3 37V d7dXE 10k
M/mlsE=AA DNAZA 50l 7H8 & 718 ey,

= AA gn7t o Alsg

Glucocorticoide  10nM/ml  dexamethasone™}
50nM/ml hydrocorticortisonecl Al Hoi ¥He-& 714
= Agd HY JoAe XA F4YE bone
nodule®] 4% A3tz Z7H1210%, Bellows e
dexamethasone®] ZANA FAE B71E noduled
By A& SRALY 3 589 FlRRYH 2
v F335At

Canalis®¥ cortisol, corticosterone® dexame-
thasonee 138 w29 47 -] Ytx &%
£ 2447t & cortisol(1-100nM/mD9] AEld =
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€ HAE AR U7 H gD vastEds | 1
3 mdA Ao A A5 adE Btk 19
U 3AzE Bk w2 vl A9E BY
3 8] FABNME cortisolo] ZPR A 7
A AANA 292 TANA 9 EAE EF R
Al EzAolgldn Bustgen A5 & o
A Aol AF=aAe FFHAT F 12-24X¢ F
o] = alkaline phosphatase ZANA £ oJ&EH L
ofd YA A F71E dozl whH 48-96X1% Tl
23 0|28 A4 AHE BY o} glucocorticoid T
% DNA %ol A E EAlole 98E 74 8%
t] cortisolo] 24417t & DNA labelingS GAA7171
w Fof] FAFEe] wjolA AME FEo] RjA FE
Q7] MEez ARG

E 239 A$E dexamethasones ©E Foi 3l
e 1979 izl Hd) 1xM/ml =A%
Frog 2718 By o g 284 A & 100nM/ml,
0nM/mis = e FostA Fasded, Mg 3
AR e 1 M/mig 100nM/ml F=A F23 Al
¥ 84 ZAE B3, dexamethasoned] 3t d7]
A R g4 BAEE dexamethasoneo] 14
M/ml¥ w7} 718 Ehon dizo vl3) wj e 2¢
Aol 074, Wik 3dA ol 358} AEZE T= o)
F 712t JEH o2 #olF $718 Bol, Canaliss”
9] ATt AT

PTHE hyaluronic acid €4} lysosomal enzyme
o w&g F/M7IM, mdd A4, akaline
phosphatase 84, citrate decarboxylation® At
82 pTH f = FF59 Fukd o3 At
AL oA g dAFste 1,25-(OHepD:dl =&
H HZATY SRAE oA F& AYAHAT
1,25-(OH):Ds9] Aeletd ZFe olejdt 28 4 93
ATZAA  4Fe AN Fed”. 239
glucocorticoide SEME A& 747+ Aol

ColE 12 FRAE g4e A

glucocorticoidel] ¢1& PTHe F8 W34 Z7le &
BAZAN #HZHALT.

1,25-(OH)D:9) glucocorticoid 3% &3 dlgh
AT7EA 1,25-(OHDie H2 e Ad
cytodolic receptoret A3 24 target cell? 2§
8}31 0] 3} receptor: fetal rat calvaria®l Al 5% 5
A2® HTo)E glucocorticoid’t FZA Y 1,25-
(OH)sDs receptor®] turn-over rate® AFAIT=
Hae 9™,
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glucocorticoidol] &8 1,25-(OH)Ds7} XA 320
WX e Go] vt A4 s aun
oflg £AEA ZHAAE Fu] gl AR o)
g AAE in vivoollA 4 Z713t 1,25-(OH)Ds
gt glucocorticoid?] H&2 PTHel o3t gluco-
corticoid®] Q& FLstckn WongSe Hxs
Aot WekA glucocorticoide Aol & F 7HA] £H2
FES hormoned]] HHESIH TES dovlE AXE
uhg-o] B 7178 2dste), shie AX 39
+8712 53 adenylate cyclase® A7 A
ol UuA] e AEVY AFEE 487 (intra-
cellular receptor)®] ¥-2rél= Zolth 328 744
< AXE Soldd g XA AHEHY, gluco-
corticoidw= =AM 29 E3ld 2d8F 9 #4-& F7H4]
Atz & 4 92 in vivodl A glucocorticoids &
Axe) #3h9 FAE 2AE Aojrk

2 AFAA dexamethasone(l « M/ml)3} vitamin
D& B Foste] wjge 3A oA 100nM/ml,
10nM/mi®] vitamin Dsol4E dexamethasone 9%
oo Hg fog T/HE E¥ew 100nM/mle]
dexamethasone®l| vitamin Ds& %3 Fo & 79, #
& 2, 3¥A 9 vitamin Dir%rt 718t e}
dexamethasone @5 FojTtd vl AX 4=}
FoatA FketdTh 10nM/ml X9 dexame-
thasonedl| vitamin D35 23 T3 4 -$ wig 2¢
Aol vitamin D3 FE| #AIglo] AE EAo]
3lA ATt Wik 3R o+ vitamin D7t A
TELFE AX E40] &3t 100nM/mle] dexa-
methasone?} vitamin D3 83 Fof Al €714 A2
Aare AL Mg 2949 10nM/ml 2 100nM/
ml®] vitamin D3 £3% FoJ9] 7% dexamethasone
100nM/ml ©Eo) v 3u] o] f23 S/t B
pre=

B Ao o]E& vitamin Ds9} dexamethasone
EA 9 7+ 7% vitamin D3 & dexamethasone
94E02 7het ARt FRA XY EAo] F7HH
o 23S 7S XA RHAAY Xf
Aol o] EL BECE ALY w6 f88 A
o2 gAML o9} 2L dexamethasoned) ©E Al
£ 2 B3 AR A 9] gute 28 ol F-ofl vitamin Ds
9} B¥ A8 Al 32 dexamethasone©|n} vitamin
DsE 98 FEoA AMESIE S A T4 aHE
ARste Zlo] dasiH, ol & A olA e g AF
Ao A F-EAN ol A= Gk A3 BT}y A G

Vitamin D32t Dexamethasone2| 28 S0i7} STHE0 0jXj= g8

H77t 8 79H AAG 59 dexamethasone}
vitamin D3¢} 23 A& 2FQAd AZE oj/j2
Fz2 9 Mz A9 AP BA Xote] o5& &
ANZ ¢ e HE2A Fo] & Ao Z A€

vd B

Vitamin D:9} dexamethasone©] 2 5A| L350 vl
e &S A7 f8id 1, 10, 100nM/ml =
o] vitamin Dsst 1xM/ml, 100, 100M/ml =]
dexamethasones ©E & B3 T3t MTT
assay S B3 A X B = et G714 QFEA R
29 A& HrRk g5 2L 28 AUtk

1. Dexamethasones ©% Foi 3 75 wj ek 194
1 pM/ml FEoM T izl vl8] {23t A
B 7t EPon oo AvAo= &
3 ZAAas B vhde) g1 RS as
FAEE 14M/ml9 dexamethasone® w 7
=gon W} 7|7to] AojAFE {43 57
LR A=

2. Vitamin D3 F7HA] vl 1€ Aol & A EAo] 5
7t ot ol 28 Al =100nM/mldl At 2=
3 Bl wd) A A x| STt wek X
Aol AA adte AEFS B o wg 3L
de td Ae] sEHAUE AV AtENE
£9 84=% 100M/mi# 100nM/mle)  vitamin
Dsoll A vl 2R 2 3L Aol 2ol Hlah F9
A =9kEd 100nM/miol Al vk 3 s 7H
=3tk

3. Dexamethasone¥} vitamin Ds& 23 Fo3 3%
Hl % 294 ol = BE vitamin Ds =AM AE &
Aol ZradtF ot 38Rl AE Aol 35T
o] tJZFo]} dexamethasone ©5 Fo Alol H
8 FoAg T4 T/HE Ry BV (T @
714 AR EAe AL W 1A s
Bgov mig 2944 10nM/mivt 100nM/mle]
dexamethasone®] 100nM/ml¢] vitamin Ds &
Bole] BY F93 TS B Wi 3EA
A ZaE B

lo 1o i

b

—_ =
o

ffa

AA8 59 dexamethasone¥ vitamin Ds¢] &
3 Ao ZRAEe) g4 9 E74 JAAER
2E Z7PIIAY 24 46 A0E 42+ 3
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- ABSTRACT -

The effect of admixture of vitamin Ds
and dexamethasone on the activity of osteoblastic cells

Na-Won Lim, Young Joo Park, Sang-Cheo! Kim

Department of Orthodontics, College of Dentistry, Wonkwang University

Bone is a dynamic tissue which is constantly remodelled by subsequent cycles of bone resorption and formation.
Glucocorticoid and vitamine Ds are known as regulating substances in bone metabolism. In vitro experiments using
bone tissue, it was suggested that ghicocorticoid inhibits bone resorption, whereas the effect of glacocorticoid on
bone formation are complex- increasing or decreasing effect. The active form of vitamin Ds
1,25-dihydroxycholecalciferol[1.25-(OH):Ds], has been reported to stimulate osteoblastic activities including the
production of ALP, type I collagen, and osteoclacin.

The purpose of this study was to evaluate the effect of admixture of vitamin D3 and dexamethasone, one of
glucocorticoids, on osteoblastic cell line(MC3T3-El). Alkaline phosphatase(ALP) and MTT assay were conducted
in the cultivated cells with 1, 10, 100nM/ml of 1,25-(OH)2Ds and/or 10nM/mi, 100nM/ml, 1xM/ml of
dexamethasone.

The observed results were as follows,

1. The activity of osteoblastic cells with 12M/ml of dexamethasone was significantly increased at 1-day
cultivation with comparison to control group, but was decreased afterwards. But the activity of ALP was
greatest in 1 #M/ml of dexamethasone and increased with time lapsed.

2. The activity of osteoblastic cells with vitamin Ds was significantly increased dose-dependently at 1-day
cultivation, but was significantly decreased in 100nM/.ml at 2-day cultivation, and was a little increased again
at 3-day cultivation. The activity of ALP was increased in 10nM/ml or 100nM/ml at 2-day or 3-day cultivation,
and was greatest in 100nM/ml at 3-day cultivation.

3. In case of admixture of dexamethasone and vitamin Ds, the cellular activity was decreased in any concentration
of vitamin Ds at 2-day cultivation, but was increased again at 3-day cultivation, which was greater than that
in control or dexamethasone only group. The activity of ALP was decreased at 1-day cultivation, but was
increased in the admixture of 10nM/ml or 100nM/ml of dexamethasone with 100nM/ml of vitamin Ds at 2-day
cultivation, and was again decreased at 3-day cultivation.
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