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Sodium fluoride®} Sodium orthovanadate’}
ZFAZF MC3T3-Elel v]A+
of gkol] 3l A+-

2 A kg E duA glov, &
= At AN Bae 2EAZY FHE F7H
7l Z2FAEY fARHEE A madst 9l
.4 £ 818 3y Aol 71 E (initiator) 24 &
II. dA+AE 4 9y ket sk e,

. A-+2s AAd Aol Farleys'®'9 =47}
v. 2 9 59l embryonic chick FAZE 2AxHoz F43
v.4d £ = &7 Jdow A4 <Ak EaEae] &
a4 AL EAZoa kg a, oA &4 ARl
qE xZ o A=aas ovkn sgcl. Wergedals 2®
2 27} oA FAZ chick #AX FA4
1. M B < EAstn 94U <Ak FelE4Y] FHE
A3t oA B9 Az, +5, 7k AF A
AAGH Holol g shutZo e shFALL ZE FAA)A @ol £47F FA Zeluk Fo
YebA A 2EE F4A7 AHZAAE Aoz A&3cs stgivt. 22y Kopps®™
ZEAZA el AAES A7 71 A © ol o} TAEES o] & AYolA F4
EdellA AHobrb olFdle] EAZZE ol 7} o] Alxe FAE HASE &3 o
th~  FAze] THL 27| FAA ] o3} todem, Okuda$5?e B47F 2FAL Fof
of AA=Au 2 Are FAAY me 374F Ut sbZ3 A 2o Jae mlH F55E HAA

ol a9l ¢Jste] ofdkg WAlEmE 34 o2 oAt Histict
oA o] EAEe A, I iAol Vanadium-2 A Aol SFolA Alde] A
g A= AgHolzn &4 Q. AR AL of7| A7) mlHYLRZHY o]F 3
Fars FHolel EAAA Al vFY BAAFE b a3 ¥t oorth
£B2A9 F rZZ FAoA TEHES =714 ovanadate©] ©}*¥. Vanadium-> phospholyra
F| 79, Fulg B ZEFLA] 7| ej012, T ulm tion® dephospholyrationel] TE ¥ of 2 7}%]
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4, oEFEo] Na*/K*ATPase* %, 7|4
oAb HajEmaAar-, a4 4 EHE4L,
phosphofructokinase ¢+ adenylate kinase £
24& oA A)7]9?" adenlyate cyclase®] %
AL E2AANE Avez AU
Vanadate: insulin mimic effect® 7o
v 28323330 Nakano mouse?] lens epithelial
cel?*®®, mouse®] mammary tissue cell*®,
ol el Aol £39, Swiss mouse?] fibrob-
lastic 3T3, 3T6AIZ*VGol4 DNA¥AS &
A7) Aoz deAgon, 59 F3
5 o3t ez Bugal gl
Krieger5-?" vanadate”} AlAF 57 Fol
A BAAM F2E, prostaglandin E; 1,
25—d1hydr0xyv1tamm D, 52l &2 A ¢33
F E45 A& skglew, Canalis®®+=
1—] o] FAFE o]l£3d AFolA vanadate’}
DNA, YA vmd4 ehydel 4L =
Al gk o}%{.u, Lau$-49-& orthovanadate”}
embryonic chick 5% AMxel FALE AR
Hog A3 Aol ofvzt wiAMe A}
4 2 A EA oI FAHEE

57 442 A% L A5G A2
z4e 9420592 s

L

o} ¢}7to] B4 ¢l vanadatev} TAE 9] =
F FAg B3l GFE w e A
A=A} F4d 2FAZAML] AT
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2 odFo) Ags Az MC3T3-El A%
olc}. o] Kodamageol AlA# (C57BL/6)
FAZA FEqd Ao Hole Aok
2o HElE Holx 459 Fol] ZabEl dAY
AMEZEE FAsta 21940 AFHd =FA
zo ¥ulE

zZ+zo adult mouse calvariaol

A wA" 974 4k EslE4 (liver-bone
-kidney type) ¢t 22 & 7w, 1F
Azkel wiekeld m AFAE At 3F
dzke] wiokoll A AR 443 AslHe AW
714 2% #2L 5 3o} FAE VAEA
S #8 A4 Ye FFol Ul #Eoe

Z2FA 2 AT f&dgn A= &
A7 APAEE AHEAS.
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2. M ZEH{

W5 303 MC3T3-El AlZ£E 25ml Zaets
g culture flask (FLOW Lab. Inc)el 10%
fetal bovine serum(FBS) (Hyclone Lab.
Inc) = penicillin 100U/m1§~} streptomycin
100pg/ml 7} £ %%  «-minial essential
medium (e-MEM) 10mlell 23 37C 5% CO:
w k7ol A 3Y7F Wl katgivh. 0.25% trypsin
oz Ao AxE EE ALF
hemocytometer & o} &-3to] A T4HE Bl
o, Ha® AZE DNA X5 AHAlA=
10% FBS 7} & a-MEM o} 2x10* cells/ml1<]
xx g HeA7F 24well plate(Flow Lab,
Inc)oll 1ml¥ FF38he] 2x10* cells/ml7} ==
gz, xUE AT AAdAE  10°
cells/well 8] Fx 2 6well plate o] EF34
o},

3. DNA std& HAl

48217k 0] dHo] gl delol A, sodium
fluoride (Sigma, Mol wt 41.99)¢} sodium
orthovanadate(Sigma, Mol wt 183.9) &%
] ge FE& dRFoE 3k 2, 4, 6, § 10
,uM”Q‘ A7 A7l & AFTer e P
H] thymidine 2xCi/ml(Amersham Co.) & 4}
S Azith. 2447030] Ca-Mg free phos
phate buffered saline (PBS)2.& 33] slojyl
t}. 100% methanol 1mlZ 13] 2Adz, F
F42 33 AH3g -?‘—Oi] 59 trichloroacetic
acid(TCA) 0.5mlE 93 4CollA 587 B3
At ol E ‘fﬂ%l%%ﬂ T Tl A AxA7| 2



IN NaOH 5mlZ A Z& fs]-]/l] 715 L&l el o]
scintilation fluid 5mlE Y3 B-counter (LS
5000, BECKMAN)Z cpmS A3l o]
5 143 b5 A st

Z stA

<

4. 1l

HE‘.
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ﬁﬁ

10% FBSS £33 o-MEMef| 5947k wjek
o) "ol g+ AeielA sodium fluorides}
sodium orthovanadates ¥x %2 +& o=
FOoE B 5, 10uME 72 b 78 A
oz sto] 24417k Foll  3uCi/ml [*H]
proline (Amersham Co.)3 sodium ascor-
bate®} B-aminopropionitrilee] Z7t 50ug %
3td Iml a-MEM Wol] 347+ %

o AlZE Fo] B 3 AFJe =g
109% TCAS}F 19 tannic ac1d5 %J’_ 3500rpm
22 1047 HARE ] ©

Foll A5E v oA = 5?9\1‘4. Rl
acetone2Z 23} AAMstgch, AAE
NaOHZ £3&i4]7]57 10mM CaCl, 34 20mM
N-ethylmaleimide 7} =Z=&% (¢.1M Tris
-buffer (Ph =7.6) ol 37Celx 147 %
ol bacterial collagenase (type unspecified,
Worthington Co. 100x /ml) & 23] 7 ).
otA] 10% TCA ¢ 1% tannic acid & 23
4% 5 o2 u¥w B-counter = 7H7tel
cpm & S8k o] F 73] whE A P3giT,

[o]
oF vk-§-A1%

5. EAXMz

DNARAH S AAtelAe FAAE dz2d
t)dled percentZ FAlsI s, YA e
percentT Peterkofsky 'Wwiel] of&)® wjm e
T2 FAksigleh. 2E F4 3= SAS pack-
age program <% Student t-testZE o]-£3}o]
2ol sate] PE oot o] fFoHE
ZEET LS

2

Sodium fluoridets h&ofl ¥]sled 2uMel
Al 127.61%27.46% (P<0.005), 4uM A
150.63+50.43% (P<0.005), 6xMeoll4] 159.
15+63.65% (P<0.005), 8uMolA 179.66+96.
899 (P<0.005), 10xMollAd  192.00%+95.27%
(P<0.005) & el 10uM7HA] F=7F F7}
o] wte} DNA ¥A4% F7hetda, 10uMe
A FHde g4 A aF3E dehdigler
(Table 1, Fig.1.), sodium orthovanadatet
) 2ol wldhed 2uMell A 157.57+48.13% (P
<0.001), 4uMoellA 170.84+48.989% (P<0.
001), 6uMeollA 185.03+59.47% (P<0.001), 8
«Moll Al 202.26+66.15% (P<0.001), 10x2Mol
A 179.48+42.35%(P<0.001) & }ERWHo] 8
uMAA = Fert F7b ol whel DNA 314
= Frhsilem, 8uMelA 2 die {4 FA
inE 45}‘4%M1 10pMell M= 743
(Table 2, Fig. 2.)

Table 1. The effects of sodium fluoride on the
stimulation of DNA synthesis in osteoblast
(MC3T3-E1) cells)

. A [3H] Thymidine
Sodium fluoride

(M) incorporation P
(% of control)
No addition 100.00 ¥ 00

2 127.61 £27.46 < 0.005
4 150.63 £50.43 < 0.005
6] 159.15 £63.65 < 0.005
8 179.66 £ 96.89 < 0.005

10. 192.00 £95.27 < 0.005

Each data represents the means £ SD of fourteen
MC3T3-E1 cells were cultured 2 days
and treated with 2, 4, 6, 8, 10uM sodium fluoride.
Cells were pulsed with [3H] thymidine for the last

replicates.

24h of the culture period. Significance level was
calculated from comparison with control.
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Fig. 1.
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CONCENTRATION {(uM)

The' effects of sodium fluoride on the
incorporation of [3H] thymidine into
DNA in osteoblast (MC3T3-E1l cells).
Vertical lines represent the SD of
fourteen replicates. MC3T3-E1 cells
cultured 2 days and treated with sodium
fluoride. Cells were pulsed with [3H]
thymidine for the last 24h of the cul-
ture period,

* Significantly different from control

(p < 0.005).
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The effects of sodium orthovanadate on
the incorporation of [>H] thymidine
into DNA in osteoblast (MC3T3-El
cells). Vertical lines represent the SD
of fourteen replicates. MC3T3-E1l cells
cultured 2 days and treated with sodium
orthovanadate. Cells were pulsed with
[*H] thymidine for the last 24h of
culture period.
* Significantly different from control
(P <0.001).

Table 2. The effects of sodium orthovanadate on the
stimulation of DNA synthesis in osteoblast
(MC3T3-E1 cells)

Sodium [3H] Thymidine
orthovanadate incorporation P
(M) (% of control)
No addition 100.00 £00
2 167.57 £48.13 < 0.001
4 170.84 +48.98 < 0.001
6 186.03 £59.47- < 0.001
8 202,26 £66.15 < 0.001
10 179.48 £42.35 < 0.001

Each data represents the means * SD of fourteen re-
plicates. MC3T3-E1 cells were cultured 2 days and
‘treated with 2, 4, 6, 8, 10uM sodium orthovanadate.
Cells were pulsed with [3H) thymidine for the last
24h of the culture period. Significance leve! was
calculated from comparison with control.

L4

2. W%

[

F bl QAR sodium fluoride?] 2y
q A vEe 2 FolA] 10.96+3%, 54M

ol 12.17£4%(P<0.001), 10xMollAl 14,
41£5% (P<0.001)5 velhfo] 10uM71A F=
7t 7 Pollwet mY9d FHE A e
o, 10uMollA e &4 24 eyl
t}  (Table 3, Fig. 3.). % =hila Axek
% sodium orthovanadated )=
< HEFolA 10.96+3%, 5uMolA 12.19+
3% (P<0.001), 10xM ol A 13.87+5% (P<0.
00D YeElWol 10uM7AA 57} F7}18ko)
w2zt wY9d A= 23 Hyew, 10xMo]
A Ao ¥4 AL 2o (Table 4,
Fig. 4.).

Sodium fluoride®] w] mUA wh=e 3}
AL x| ®ldte] 5.MollA 213.96+9.
249% (P<0.001), 10xMoAl 264.45+5.929% (P
0.001) & vieldlo] 104M7H=l F=7} Z2713
of wel vimYs wlAe FHE Z5) 3y
2= (Fig. 5.), sodium orthovanadate?] ®|
EAA Ao gL fzxFo] wisld 5

&4 ule
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% COLLAGEN SYNTHESIS

Fig. 3.

CONCENTRATION {(uM)

The effects of sodium fluoride on the
stimulation of percent collagen synthe-
sis in osteoblast (MC3T3-E1 cells).
Vertical lines represent the SD of seven
replicates. MC3T3-El cells were cul-
tured 5 days and treated with sodium
fluoride. Cells were pulsed with [*H]
proline for the last 3h of the culture
period. Percent collagen synthesis
were corrected for the relative abun-
dance of proline in CDP and NCP.
* Significantly different from control
(P <0.001).
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Fig. 4.

CONCENTRATION (1M}

The effects of sodium orthovanadate
on the stimulation of percent collagen
synthesis in osteoblast (MC3T3-El
cells). Vertical lines represent the SD
of seven replicates. MC3T3-E1 cells
were cultured 5 days and treated with
sodium orthovanadate. Cells were
pulsed with [*H] proline for the
last 3h of the culture period. Percent
collagen synthesis were corrected for
the relative abundance of proline in
CDP and NCP.
* Significantly different from control
(P <0.001).

Table 3. The effects of sodium fluoride on the stimulation of collagen synthesis in osteoblast {MC3T3-E1 cells)

Sodium fluoride CDP NCP PCS
(uM) (cpm/well) {cpm/well) (%)
No addition 134943 £18.57 2030.86 £61.90 10.96 £3.00
b 3249.86 £ 136.14* 4345.14 *187.70* 12.17 £ 4.00*
10 489271 £218.81* 5370.57 £ 120.28* 14.41 £5.00*

Each data represents the means * SD of seven replicates, MC3T3-E1 cells cultured 5 days and treated with 5,
10MM sodium fluoride. Cells were pulsed with [3H] proline for the last 3h of the culture period. The percent
collagen synthesis were corrected for the relative abundance of proline in CDP and NCP.

CDP : collagenase digestible protein

NCP : nqncollagen protein
PCS : percent collagen synthesis
* Significantly different from control (P <<0.001).
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Table 4. The effects of sodium orthovanadate on the stimulation of collagen synthesis in osteoblast (MC3T3-E1

cells)
Sodi
odium CDP NCP PCS
orthovanadate ( fwell) ( Jwell) %)
(M) cpm/we cpm/we
No addition 1349.43 £ 18.57 2030.86 £61.90 10.96 £ 3.00
5 323229 £213.57* 4313.86 1 239.82* 12.19 £ 3.00*
10 4768,71 + 466.95* 5491.86 * 366.91* 13.87 £5.00*

Each data represents the means £ SD of seven replicates. MC3T3-E1 cells cultured 5 days and treated with 5,
10UM sodium orthovanadate. Cells were pulsed with {3H] proline for the last 3h of the culture period. The
percent collagen synthesis were corrected for the relative abundance of proline in COP and NCP,

CDP : collagenase digestible protein

NCP : noncollagen protein

PCS : percent collagen synthesis

* Significantly different from control (P <<0.001).
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Fig. 5. The effects of sodium fluoride on the

incorporation of [*H] proline into
CDP and NCP in osteoblast (MC3T3-E1
cells). Vertical lines represent the SD
of seven replicates. MC3T3-E1 cells
were cultured 5§ days and treated with
sodium fluoride. Cells were pulsed with
[3H] proline for the last 3h of the cul-
ture period. ’

*'x Significantly different from control

(P <0.001).

uMoll Al 212.42+11.8% (P<0.001), 10uMol
A 270.42+18.07% (P<0.001) & “epdo] 10
uMARA. Fxr} F745k)] e} RlmdAd =y
Aol gAx Fretddct (Fig. 6.).
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Fig.6. The effects of sodium orthovanadate

on the incorporation of [3H} proline
into CDP and NCP in osteoblast
(MC3T3-E1  cells). Vertical lines
represent the SD of seven replicates.
MC3T3-E1 cells were cultured 5 days
and treated with sodium orthovanadate.
Cells were pulsed with [2H] proline
for the last 3h of the culture period.
* Significantly different from control
(P <0.001).
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estrogen and androgen®®, insulin®’, Z}ARAl
ZE2E93 glucocorticoids? E-o| olom, =
43 AFUAE  transforming growth
factor £°9, bone derived growth factor®®,
insulin like growth factor®, cartilage
derived growth factors, bone morphogenic
protein®®,  epidermal growth factor®”,
skeletal growth factor’®%, interleukine 180,
prostaglandin®2}  platelet-derived growth
gactor®® 5ol Qwm, #AF E= PR | LA
429} vanadate59] oj2]7}x] obE o] o aks
A Aoz odelA g},

2+ AgolAdE sodium fluoridest sodium
orthovanadater} T Ze] Z4lof ofug}
FE vlAEALE dolus] 9fsto] DNATA
=2 of & &) AAZ AL AL Al shod o)

Farley 592 225 embryonic chick %
ME Az =2 wlofS o] 83 Arol i
£7b dAdHer  f-84  FEdd  [H]
thymidine incorporation, 4l Z<9k 917j4 ol
A palEsel B4 FAAUGn wasel
. 2ot Koppithe %47} Al wjo} 2
Aol s 24 T "o gl odejsin
e 27004 o5 Mzel A wge W
A71A EEebn eigiv. 2 Agoas
sodium fluoride~} MC3T3-Ei4l 24 DNA
A2 _%z],qy%_zrgi}inﬂ ]9+7Lo] KoppEz”
o 179k B AE el ol fe e =
7o ALE A WEolebn Ardo
Farley 592 S47} Zule] gl To)Al
A FAZYGE Fe) gzoja B v
[*H] thymidine incorporation®] =7}%
HA7 witol Bart £3589 Mz mos n)

o sz Ay

T FATAZA o Be &3E JehdA o)
st slglom, BellowSo9e %471 g4 2
TAHEE o]L7 APolA FATA ] =4
< A3 5447 HJH"OH Kopps*Vel &
2to] gl Folld Hujd AL S o8 A
e ¥3h5 2T 2t @oky] wlSo] 24
o EA% E4Ucn ARg, £ oFels
ALH A QA 5R 2T Eepr) wohe
ol E-3HE XFA XS Yol 2=y 9lr] R
of ofe{st At vsicty Atz sich

=3t Farley3*2 embryonic chick 57|
F AEE o] 3 Aol AlAE s ol 4
£ #®47F [*H] thymidine incorporation®]
S7H%: RBoiF:A £39ey} overnight cell

incubationell &3 odojx Z=AMA] Yol
10uMell Al e zofl wlsted 200% o4te] =
7be 393, o2 skeletal effector =,
insulin  like growth factor-1,
calcitoin, ¥ A4 Z2ES3e] ubSol i)
A% 228 Sholm 6}— Ao, 1,25(0H,) D}
")r—-‘ LB e a1l
24 [H] thymidine
incorporation®] 77}% MedZEoa Yl

insulin,

ARH o2 ZAZA 24 535 Jehgls] v
the Akl AR, FaA <Al Eaje)
oo} o) 5 FAL AL 2Aq e @

A8 TR s Bas B4E 2
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of dheaintie g zmm EEEEE
i el Al HHE A AATE AR
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of o]&grtn *Fiﬂ‘:}

Krieger 5 A4 FAEE o 43 4
ol 4l vanadate’} ¥ FHAA ZTE2E, pros
taglandin E,, 1, 25-dihydroxyvitamine 5o
o FAH EFFE dAAAGL e,
vanadates A -&ol AH7AV FFF FAA
H7tS 244 7bell AH7bsiviete A8 2w &

= Add wsidda d9x, ZF fee
oAl Na*/K* ATPase, Ca ATPased <
Aol 93 Adetz Fgc}. Canalis®®E A
A FAEE ol&F¢ A¥oNA sodium orth
ovanadate’} 10gyMollA F2to] Q& FAF
Brh Aol zy AFAZst T3
e FAZAA Hrd 22 [3H] thymidine
incorportation®] 715 BHoFozx FTAHT
A Zo] FAlo}] 231802 ZEALY 5 F
7t AZ 4 Uz Fdeh. Lausoe
embryonic chick /A& AZZ o]-&3 A
ol orthovanadate’} Al413} Dulbecco’s
Modified Eagle’s Medium (DMEM) Wjol] A+
[3H] thymidine incorporation®] &7}& x.o
F2 g3 233 10uMolAE istgioy
overnight cell incubationel ¢l8] Qolzxl =4
Wzl JellAleE Z71E HolFoz s orth
ovanadate’} ZZulz] W TAZ FAEL
AR EA 2)Edt EFAZY FAle
FAg3ly, olzjd FAEZ FAEYE FAUAS
445 dF & A4S Agldn 3.

¥ A+ sodium orthovanadate”}
MC3T3-E14 %9 DNA #4& FAA7o=
’*] sodium orthovanadate® 4] &35} %ol
2 2FAZ voke o3ty 232 34
of 94gg vlAde A& 44 UIem, Lau
09 deke 2 Ao v AT
AWl A= [3H] thymidine incorporation®
Z71% HoE 924 sodium orthovanadates}
FAZ FAEE AR A3 2Ll
= Z2FAZY FAL FA 4 o As
Href

4.9} vanadate®] & AlZ FAo A& A
A AL s oy g gAut

@ 2ol

ocalcm «]

A7 ARt AR ALte g7l
g4 A Floldlol s FA AFIHA
Azl AL AR el BxE
osteoblastic acid phosphatse like phos-
photyrosyl protein phosbhatase oA A7
czAue Az FA4L  FAAH,
vanadatex phosphotyrosyl protein phos-
phatase® ARz FATY FAE
sdQTaYeA gepe, oA Bao)
vanadate?] ZTAEL9 FAL EAAI= 7|A
& Akt Bat BAZ Seldo|xwt
vanadater FA|Zozl EolH oz =8I
Aol oizte A& ¢ “r U=t

Te #39 S44%zdez 717139
Ere mYAe FA= glen, 53 27

2

9 a (I)A}—;—JJr A @ DA22 F49
A 18 YAl ATEE AA A=, vhein]

= osteocalcm, osteonectins 9] ®lI YA =
WAz FA=lo] gle] ol FA FAL F
149 ZF718 oeldtcta &4 ot

2 A+ sodium fluoride®}t sodium
orthovanadate’} YA 3}A4-& &As=71E
dolr 7] 93l collagenase  digestible
protein® v]mAUA wAo| [*H] proline
incorporation <] 33t o,

Farley%'9-2 embryonic chick 573§ ol
23 Add4 B4t [PH] hydroxyproline
incorporation & Z7}A 71t AL 2adg
ow, Dandona 5™& AAlolA B4 &
ZA 2o o8 HulsEle F8 v ady 9
9] osteocalcing] =& ozl F7}1 A7)
ozx 2FAXY FA4L F/HAGR
3, Slivastava 5792 fluorosis ?}XM] A oste
7t 6421 &) —2—7} S B3y},
Lau‘:‘“”° embryonic Cthk FAEF AEXE
o] 23l Al'do]A [®H] proline incorporation
# [*H] hydroxyproline incorporation®] H]
4< E# A sodium fluoride7} 10xMoilA s
A4 4L ARG Fch. B AFHAA
+ sodium fluoride7} 10xM7A F=7} F7}
Ftolletet & iAo AT mYA Y “?}‘”]

42 Z77) 2 vl mdA A A4S

N
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A A7 e g4 sodium fluoride?} F-Ap#-2
Agrolr AL mdAdy sladA
WAl g4 FAANZE g At
Laus92 F/0% wiokels EF A it
vanadate®] &3E ¥71913td [*H] proline
incorporation®] [*H] hydroxyproline incor
porationo & A3Ei= ¥ES FHrisked 10
pMell A A8 715 B.o] vanadate®] -4
2o 24 R4 F oA AL FAG
ovf) Canalis®e 84 # FAFE
goll 4 sodium vanadate’} ®] Y
Wzl collagenase digestible protein3}
FARESE F7HAII 2 = (100
i‘rlf H] ]_0:124 o-]zﬂ :Eg_jl}_f;_ 771"‘6 =
o}, sodium vanadatet AHHoZ A
w9 AL Fgohm dolch. E A
sodium orthovanadate”} 10uM7+A &
Z7) 3o ulel & kiAol FAT =
FAEEE FIHAIF A
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ZA sodium orth
ovanadate”} FAEd EAFEA ZTAL
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— ABSTRACT —

THE EFFECT OF SODIUM FLUORIDE AND SODIUM ORTHOVANADATE
ON OSTEOBLASTIC CELL LINE MC3T3-E1 CELLS

Won-Jin Kim, Kyu-Rhim Chung

Department of Orthodontics, College of Dentistry, Kyung Hee University

It is the aim of this study to investigate the effects of sodium fluoride and sodium ortho-
vanadate upon the proliferation and activity of the osteoblast (MC3T3-E1 cells). MC3T3-El
cells were cultured in a-MEM containing 10% FBS and various concentration of sodium fluoride
and sodium orthovanadate was appended to serum free media, DNA synthesis was examined
through the [3H] thymidine incorporation into DNA. Collagen synthesis was examined through
the {3H] proline incorporation into collagenase digestible protein and noncollagen protein.

The following results were drawn,

1. Sodium fluoride stimulated the DNA synthesis of osteoblast significantly in dose-dependent
manner within the concentration from 2uM to 10uM (P < 0.005).

2. Sodium orthovanadate stimulated the DNA synthesis of osteoblast significantly in dose-
dependent manner within the concentration from 2uM to 8uM, however showed diminution
at 10uM (P < 0.001).

3. Sodium fluoride and sodium orthovanadate stimulated the percent collagen synthesis of
osteoblast significantly in dose-dependent manner within the concentration from 5uM to
10uM (P < 0.001).

4. Sodium fluoride and sodium orthovanadate stimulated the noncollagen synthesis of osteoblast
significnatly in dose-dependent manner within the concentration from SuM to 10uM (P <
0.001).

In conclusion, sodium fluoride and sodium orthovanadate stimulate the proliferation and
activity of osteoblast by stimulation of DNA synthesis and collagen and noncollagen synthesis
in osteoblast. '
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