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AFRo 7, Ao} o]FA A
= NAAT Bom? o] H<
nes, vitamins, " HU42T B
5ol o,

HT o5 Thdd AAEFH #/HE Ao}
ol 5o #3F A+ 24 Yamasaki® & prostagla-
ndin E;& $935te] wAH o} o]F5& 7t
23 A1 7] 31, Hellsing” & # o2l NaFE F
39S W Xole] olFFo] AA3 FAd

[e]
& JAEe] #

Ty 119934 68 19

D Zg|tstn AlDichE At uEStnA
2 Qo|iEtn KNS DESt U D
¥ Ho|Hstn KOst nAStuA 2aS

Aee Hu3ATH
2o nIdaF Eae AA A
druZFA4L2 MY ZHL P EZ=
g Jon, BHA FFo] AAHIL F
2] 9] o]ggo] FopAH FrhFFo] FLH
i, AHgAE 3% 15~40mg 3=V &
83 Aoz d4HA Y.
Bae SAXY S dldf{ALE
9.

I

g =AY AR %
FFAY NAZAF v o] SUHHA T
ol ZFAEY FH FVE BAFW.
Bae dEAXe @54 #Hesta?
NaF BajA] FAuhe) tupZo] 93-S F
W x2Fe FFde &L Fu. vdHEFHFE
A A HZAE7} Fasa vBEEY FZ
A E7F 7189 in vitrool A= 0.5~1.0mM
Fody AN FEFALY FSFEFH FF
2ol A A0, =3 T M E v 3
A cAMPE 7713 A 18 udd A
Aol 715 veplen @714 AALES
Fx FAx9 718 e A In vivodl
A NaF F44] @4 osteocalcin® &=
gAY g4 QaRsak 8459 7t
2 JeEl A tH?. Osteocalcine &F A3
o3 FulEE vimgA ddolm o]¢
Z7le 2E2AE B F7HE oy
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In vivooll Al Bao) AV =549 < F
TR dAFF FA F7HHAE lower
hypertropiczone®l] &= Mo 9} A7|7}
F7tE 233 A48 JeEiGe. A
AWl AP ZFHESF MCITI-EIAE
o] W3 Sodium fluoridee 2uMolA] 10
uM7tA =7} F718e] wel DNARAES
F/HNAe, RYARAEAE FRAAG.

olFol el Zol BiAwE IdlAld] B
garg o ZZHEY I BLo IdFS
A3t7] Y3 2EAHEF MC3T3-EIHNEE
o] g3t G714 AAEINAELY FPYE(A
kaline phosphatase activity) 9} F334 &2
& (Parathormone, PTH) ol thd cAMP<] A
2 ATE a2 2YZ m-RNA 4590 1
Ae BAY 538 43390

I, A2 Y Y
1. ME Bjgk

E AT ALEH AEELS ZZHEF MC
3T3-E1°]¥ Kodama®%o &3] 4148F(C57
BL/6)9 FAZANA EE 5o Adu]dse
AMEZA G713 Q14HE3) & 4 (Alkaline pho-
sphatase, ALP) 843 wg3d 45 3
omn, 717 MgFsH 7129 H3IE
#EE F Y RAAEd Zagd 9%
cAMPS} A& 23 F A AIZEL 25
ml 224 culture flask(Flow Lab. Inc.)ol
10% fetal bovine serum(FBS) (Hycoline Lab.
Inc.) ¥ penicilin 100U/m1°] ¥ 3L streptomy-
cin 100pg/mi7} =¥ 8 a-minimal essential
medium(a-MEM) 10miol] 3L 37C, 95% <
FE, 5%9 CO. g7l A vl sttt Al
EEL B4EFA i 3t dFY 2
3y Agulgsact. Ao A8 AEE
& 5X0 cells/ml FE2 HFFAZ F ALS
4=
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2. 7| QldtFEElE s HHE

5X10" cells/ml F=& 2ml/well® 6 well
Zgt2¢ culture flask(Flow Lab. Inc)ol &
F3to] 10% FBS7F € o-MEMOlA 593
v ¢}3}3 sodium fluoride(Sigma, Mol wt 41.
99)E WA & T HETLE 3 24,68,
10uM9 FE2 Sodium fluorideE 7}
Tg A¥Fez 39 01% FBSHE a-
MEMC 2 @A ste] 397 v gt Aot vl
H A X E PBSE 33 A|23t3 1mM MgCL7}t
4 0.2% nonidet p-40 Iml& ¥ F A
X E plateZ5¥ 223N 3L sonicator(LAB-
SONIC1510, KARL KOLB) & ©]&38ld d&
& A 75watt, 127 AEE AN F
3000GE 1023+ A4 Rt 44 &8 ¥+
AEde) FHEAMIEEE 7SS alka-
line phosphatase 2R =& 24 3t A (o4 A|
ok, ALP oFHAE), 9 A 332 Lowry™
o2 ZA3A.

EUMM S220f st cyclic AMPL)

2X10%cell/well2 #7331 10% FBS7} &
a-MEMo A 243t s F3al sodium fluoride
(Sigma, Mol wt 41.99) & ¥4 @& & o
ZTo 2 313l 5, 10uM FEE Sodium fluo-
ride® #7}g & AITLE Fo 01%
FBS7} & o-MEM2.2 HAAZ F 347 ¢
v F&l A} 54 Aol 03% bovine serum al-
bunmin(BSA)¢] & o-MEM 1ml2 2 .33}
o] 147F o] vl 43T} 1mM isobutyl methyl
xanthine(IBMX), a-MEM 1mlZ &3} 37
Toll A 1582 Wi ¥stil 50nM PTH(SIGMA
chemical CO.), 0.3% BSA, 1mM IBMX7}I&
o-MEMC. 2 n 333 5837F vl i) u
S8 AXAA FF NS B2 HCIFH etha-
nol& Yol —20C WAL A 24417t =) 3
% Aol ehtanols FEAZAT. SUE F
F& JAEEL sodium acetate buffer2 &3

=~
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A 713 cAMPE &3t cAMPE WA
A (Radioimmuno assay, RIA) 2.2 =

s,

bl
4

4. RNA =&

v G 2 M Eo) sodium fluoride(Sigma,
Mol wt 4199 & WA ¥ & hRT2E
&1l Sodium fluoride 5,10,1520uM F%EE
Sodium fluorideE #71% L& AT o=
3ta] 0.1% FBS7HE o-MEMO & WA 3t 2
UZr ¥lYE 5 PBSE 23] A|H T upete]
ME2ZE& Bolr 4% 2 F Chomezynski”
9] single step methodE 7%3le] RNAZ
FZ3tH T Al £E 4M guanidium solution®
% 0]3 2M sodium acetate(pH 4.0), phenol
(water saturated), chloroform-isoamyl alcohol
(49: DE H7ltstd EF F 3000Go1A 20
7 dAEEEAT FEFA S FE5 o
Al 9] isopropanol® &3 ¥ —20T|A
A 1A AAAAG A 2087 A
2} ¥ pellet? guanidium& <4 ofl o] 1 ko]
isopropanol®} o] &33te] —20Co] WX
F 1083 A E S FH 75% ethanolZ Al 3
% pellet2 diethyl pyrocabonate® =] &]3%F
o &3AIH

5. Nothern blot analysis

#Z ¥ total RNAE 1% agarose gel/formal-
dehyde(0.44M) el A7l 455 ethidum
bromideZ 4 3te] UVE 285, 1852 el
3t &2 A (nylon membrane)°l 7.5mN
NaOH $5 98 o] &3t o] WA H .

ol &5 ¥ FF A 2M Na-P/EDTA, 30
% BSA, 5mg/ml SSDNA, 20% SDS, 100%
formamide & 78kl 50T A 241 7HE <t
water bathgt & 24 Z}(probe), a[*P]dCTP,
Klenow, OLBS & #7138 & 16~18A]7F&<t
50CN A} water bath 3] B3 2 & (Hybridi-
zation) A1 710}, A2 A= 35kbe] type I a2

Sodium Fluoride® ZTAIZON Ohe gg 417

collagenS AF&-3lA T o] ATCC(57322)
A 93 A~21AE large scale methodZ
o] &-3lo] &3l AA AT 2XAE ra-
ndom hexamer#d & o] 83t T U4 FA
E 3o R¥gAF A F FHAE 2XSSC,
1% SDSZ A2olA 3082 AF %+ 01%
SDS, 0.1XSSC& 65CoN A 3087+ 23] A A
sttt FXAE A2AZ) F Xray film(Ea-
stman Kodak)©l intensifying screen® %7
—70CoAN A A7PEAL7IEE AARIL filmol
el bandE densitometer(Clini Scan2) 2
scanning3} % t}.

6. SA

EAANEE 7 + EF B2 FAE
Hom SPSS/PC'E  o]&3t ANOVAS}
Kruskal-Wallis 28 <& 23] H 2 /94
< AA3 A

. eA-tdn}

1. Sodium fluoride2| 7|4 °lA2s|E

29| EHTo cfet dE

2T A 0.2517 +0.0087, 2uMell A 0.29
61 + 0.0128, 4uMell A 0.3958 + 0.0590, 6uMoll
A1 0.1824 + 0.0099, 8uMell 4 0.1629 + 0.0091,
10pMell A 0.4235 + 0.02292 YERA A TH(P<
0.01) (Table 1, Fig. 1).

2. AM =220 tiE cyclic AMPL|

= X4

T Al
oo o¥

J

) 2o A 46.11 + 8.17, 5uMol A 36.60 +
6.54, 10uMell A 37.81 + 8.84nmol/L/mg pro-
tein 5ming YEW AT, PTHE H7138HA
ko o A= 1.82nmol/L/mg protein 5min<

VeER T (Table 2, Fig. 2).
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ALP activity(KA/mg protein)

Sodium fiuoride (.M

Fig 1. The effects of sodium fluoride on akaline phospha-

tase activity in osteoblast(MC3T3-E1 cells). MC3T3-
E1 cells cultured 5 days and treated with sodium fluo-
ride for 3 days. The ALP activity was assayed by
the method of Lowry with disodium phenyt phosphate
as substrate. Significance level was calculated with
Kruskal-Wallis 1-way ANOVA(p<0.01). (*) denotes
paris of groups significantly different at the 0.001 level.

Table 1. The effects of sodium fluoride on alkaline

phosphatase activity in osteoblast(MC3T
3-E1 cells)
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Fig 2. The effects of sodium fluoride on PTH stimulation of

adenylate cyclase in osteoblast(MC3T3-E1 cells).
MC3 T3-E1 cells culiured 2 days and treated with
sodium fluoride for 3 days. cAMP formation was mea-
sured by Radioimmuno Assay(RIA). Significance leve!
was calculated with Kruskal-Wallis 1-way ANOVA(p=
0.3527).

Table 2. The effects of sodium fluoride on PTH

stimulation of adenylate cyclase in os-
teoblast(MC3T3-E1 cells)

Sodium fluoride Alkaline phosphatase activity

Sodium fluoride Cyclic AMP(nmol/L/mg protein 5 min)

Effects are shown as mean + SD of 6 replicates.
MC3T3-E1 cells cultured 5 days and treated with
sodium fluoride for 3 days. The ALP activity was

assayed by the method of Lowry with disodium

phenyl phosphate as substrate. Significance level
was calculated with Kruskal-Wallis 1-way ANOVA
(p<<0.01). (*) denotes pairs of groups significantly
different at the 0.001 level.

(uMD) (KA/mg protein) (uMD) Basal PTH(50nM)
No addition 0.2517 + 0.0087* No addition 1.82 46.11 + 8.17
2 0.2961 + 0.0128* 5 36.60 + 6.54
4 0.3958 + 0.0590* 10 3781 +884

6 0.1824 + 0.0099 Effects are shown as mean 3 SD of 6 replicates.

8 0.1629 + 0.0091 MC3T3-E1 cells cultured 2 days and treated with

10 0.4235 +0.0229* sodium fluoride for 3 days. cAMP formation was

measured by Radioimmuno Assay(RIA). Significa-

nce level was calculated with Kruskal-Wallis 1-way
ANOVA,
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Table 3. The effects of sodium fluoride on type
I @2 collagen mRNA in osteoblast(MC3T
3-El cells)

Sodium fluoride Type 1 a2 collagen

Sodium Fluoridel! ZZ M0 CHEt

g 419

(uM) mRNA(% of control)
No addition 100.00
5 227.45
10 410.78
15 141.16
20 100.98

MC3T3-E1 cells cultured 5 days and treated with
sodium fluoride for 2 days. Type I a 2 collagen ribo-
nucleic acid(mRNA) expression was studied by
Nothern blot analysis. Effects are shown as % of
control.

Fig 4. Representative Nothern blot analysis of type | a2
collagen mRNA according to the effects of various
concentration of Sodium fluoride in MC3T3-E1 cells.

Fig 5. Expression of 183, 285 rRNA with Et. Br. under UV
light.
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Fig 3. The effects of sodium fluoride on type 1 a 2 coliagen
mRNA level in osteoblast(MC3T3-E1 cefls). MC3T3-
E1 cells cultured 5 days and treated with sodium fluo-
ride for 2 days. Type | @2 collagen ribonucleic acid
(mRNA) expression was studied by Nothern blot ana-
lysis. Effects are shown as % of control.

3. Nothern blot 24{0fl 2|8t M| 13 w g
Ao mRNA 2@3l%

ol A suMell A 227.45%, 10pMoll A
410.78 %, 15uM 1A 141.16%, 20uMel A 100.

- 98% & JER AH(Table 3, Fig. 3, Fig. 4, Fig.

5).
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FAolt}, B AT M= RETAE] goFst
1S 79HEY] ety 2EAEE @
st Abg-sk St

ZFATE FGHAETAA 793y, &4
71 A EZ A3 ZE& %49 ribosomes 7R H
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Aol w9d 4%, ostocalcn@ 5
B2 3283 Prostaglandineol] WHS-3}
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+ adenylate cycle system™} 1,25-(OH).Ds
TEA ] ENTE SHLR It 2IHME
o METNE FA, A8, 9714 AAHES
aAT0] Bol ZYAH Jon o5 a4y}
A48 EH PO Y vE7F FAFHor F)
Hol AR Ao 2 calcium® HE E&A9
calcium phosphate’} #AFo] wYFEL
AA z Ao 3251 of 7]o] Na, Mg, Carbo-
nate, citrate’s°] H7}=o] & v} 1
T ZEAEE SAEE AGFAG,

olfl 2UE VFLE EAl 48 /Y
ZIAE7 BEsa led 15 Kodama
ol o3 N FH(C57BL/6) FNFoNN d&
MC3T3-E1& ¥ 7o AH&-3F4th MC3T3-
El AlE= AR xS FANS g E 7}
A 4~54 Fof] GFo MESS A3
79 o] WiYgdld wYgHS 3
ol v ksl =749 M3stE #AE
A,

=3RS AT FEEe Ei9
anabolic steroids% ol i, ¥ FFE A
3l 2EZAE calcitonin, bisphosphonates,
progestational agent, ascorbic with Ca'", Vita-
min D.?, Estrogen, 12| 3 oral estradiol and
noresthisterone acetate(E,+NETA) 5] 3l.o.
H olE2 FTFFe dNFH XNIAZ A}
|51 Yok T3 FHFF Y E O ZE Vi
tamin D.®} Vitamin D metabolites, Calcium,
Fluoride, calcitonins S AH&-3T},

olEF EiAv VMY AEE YA 4
Z A in vivodl A AlE F29] Z71 |74
AIENELALP)EYE T7H SAXES
718 etz AF TS 334
A Z2E2PTH) H 3} adenosine 3,5,-mo-
nophosphate®] A3t Z7}E Jeh by,

7143 AAENE LS} osteocalcine FF
AE 715& Jelll= AE?H, 15
714 AR EAE N33 A9 Yy
o e BAEAN A ARA YA EY
AEete] del B gl

7N QAR E L v 3 ZA

R

ox M
)
K
w
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zAo A 71A¢Ee #FEdo YEYAL, &
3] 38t =AM X335 A V)4 @
A3 F7HET®, o] A4 alkaline pHON A
organic radical2%-E] phosphate®] & 7}
Ealsta 438t HAd #AAGsH A Ed)
Me ololFT & §9ee Ao FHHAL
G711 AAEANEAE FHF YEXES A
o]-& 9 (metastable solutions) . Z 3 phos-
phate$} calciums S8 A7l F8& 7HA L
ReE HoA B of 4714 A3 BeEgse
71222 T4 H33 34 (matrix-vesic-
le mediated mineralization) ol £83F 9&&
dgeeE Aog FRAP,

5] #9335 A A fluoride the-
rapy?ll Whall 84 74 AAES &4 (Se-
rum ALP, SALP)7} $7lflem2 ¥4 47
A QRN EL(SALP) ] E30] E4d o
g 49 s EAded W F8%
A& 7ML & Qo 23 84 9714
A FAAL(SALP)7Y B4 Fo Wig
39 240 mlS F4% olFe 4 &
3 A B EA(SALP) 7 343 73
2% v gwsE Jehl 7] g &Zolt} In vi-
trodl A=, 8 A4 AARel, Sodium
fluoride(NaF) ol tld 44 ndd A7
A G714 QAR AL B Ezte] AR
Ag HAFUATG®.

E AFoA Sodium fluorided] @714 <1
TFEHELS SR dE FFE 2uM, 4uM
ST F7HE Holtrl 6uM, SuME=
AMe 2818 FAFHI, M=l =
oAl S8t A tH(Table 3, Fig. 4).

BAHCEE 2eH 2uM, 4uM, 2831
10uM 7oA BAFez Fo4 e
37t YER AtH(p<0.00D).

EBAE Z €2 Z Phosphatase A A
(inhibitor) o] 47 AFEeA 2kzte
phosphatase activity®] 718 7F4 203
Bausti o, B A7 6uM, 8uM &
TolA @rlyg IAENEL ERY A
= otul o] Ao e E49 oA 5

%o L2
>
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f&Ed Aow FHH = NaFY 714 <
AR AL gig AFEA HE AL,
AEAGLNA & of 29 ARG o U9
A7 AR EL YT A e
Aoz Bo® dtg AFES 2uM, 4uM
FTroAME G714 AR g FHAETL
Z7tEo], B9 o] Ak Wi oA aY
Hu} #3d aie] o] o Buvta &

Ath NaFE 10uiME =M DNARA S =
24 FAE ZA SO 7IEU, 9714
AR A BT FA 10uME A A 71
2 718 JeERi Sl
BAyE ZTAEY &2

o
Ao g G714 AAEHE

1M oA G714 AirEsaie &4

=7 A& YEIAL %

o = 10pMF =l A DNAE

Z7HE VER oA 9] 7t

oJu|7t iohal FA o
AAdel Z245HEE S A S8 =3

A FEFE AR 24T 97 A

claseE BAFAA cAMPY F=& F7HA
At ALY 2T E F71E cAMPe
o)l lysosomal enzyme?] #H|7} FX ¥
83 (osteolysis) & 71481 21T, & A
o lolM= cAMP7F E&F 58 T2
ZAAZHN L3, 219 PTHE 34U
citrate’s =9} lactate’s 74 /714 A
g Z7IAN A E23F 9 pHE 259, &%
O ZRE ca' " E FTBE A B#HEE
Z7M0A EF59) IASE =5 FE
£ 3le Aoz gEA AT,
Sutherland % ©] &7 cAMP+ adenyl cy-
clasegbs o o8] ATPZH-E 4=

Sodium Fluoride®l ZREMEN her &8 427

doll-g ua £st
steroid T E22& A
S B2735HA] B2 A X299 receptors
Ag3le]  adenyl cyclaseE EASA|A
cAMPE A A3t AEUA T2 &5
YetA g Al ZUel A cAMPE 9 2
A, DNATAHES, RNAFA G €4
(kinase) & &43tA 71t}

Human fetal bone cellol A £ cAMP9]
2712 JeR LA type I collagen®] A4S
LER AT

FA3d 5288 A9 FAHE 240N
293 F4e AL AMPAH S Z
ANAozZH ZEErE F7HAIG,

B Aol A AREF MC3T3-E1 Al E ol A
PTHe| Wik cAMPS 237do] Z1AA 1.82
nMol/protein 5minell H]3] thZTolA] 46.11
+ 8.17nMol/protein 5minZ & A 3] F7}5 Sl
t}. o]Z 4 MC3T3-E1AE7L ZEAEY 5
e ved 23A 2 Vs & /A
Hi 9SS ¢ 7 Ak 2SA 2 3
o] A Sodium fluoride®] #37¢4 =2 #
3t cAMPA 3ol M o} F3F2 tl o) Al 46.
11 + 8.17 nMol/protein 5min, 5uMol| A= 36.
60 + 6.54 nMol/protein 5min, 10uMl A+ 37.
81 + 8.84 nMol/protein 5min(P=0.3527) &
el B4V 23Axe] B4 s 8
o that adenylate cycle systeme 2THdh=
AEE Ho F=oh
9 e K 71EF collagen©] <F 88~89
%Z 2pAsE F HA ] hd collagens
ZAHE 195% ) 23,

AWl A3t 1318 ndEF 19
e Ax, F 2 Ade) 7 FH3kH
P 23 ATE 3t 4, Fotd, &

o g5l de X3 SodAe
3 wgdo] RS AASI b,
QAL Ao 2IAEA v 7]
TFZo|H pro-peptidesE FF3 M+
(procollagen) 2] FEi 2 F 4 dh FA
wgde JAYWE Evjd F o

% o

2¥ 3 thyroxine™
s 2EES Axe

o rir

il

oft

E-N T

P oo Mo
o 2R =

o B
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AE A ndde] H, 44F7F € bd&
oJA—]ozlo] 5]\;} z—]:'l_]—_]’_ 7‘\_:}_0 o&;zsa:r:l.o“
pro o chains2tiL €& 3 peptides”} & A 34
AT YA =proal(l)Zpro a2(I)9
Z77F €214 Aot proa 1(D)2 FAF0]
©F 2000dalton®©]™ globular aminoterminal
domain® central collagen domain, short glo-
bular domaing 3708 & 7234 g9go=2
T = AT,
a-chainsoll = ¢F 10009970 9] amino acids”}
Koo vf 3HA v} glycineo] EA 3= (X-
Y-Gly).ol ¥t&-5]= FZ 2 A glycine, analine,
proline, hydroxyprolines 207} A =<2] amino
acids”t 22 =¥ proline? hydroxyproline©)
oF #daHol vk X9 Y A= gly-
cine®] 9] 2] amino acids?} ¢ X3A PP,
X9} Y position®] amino acidsE-2 ZH7] &
f A2 (genes)ol 3] AAAHH AIFH
2He FARE 17TH 7 ‘E*“ A (chromo—
some) ol ¢ x| gy,
m-RNAE 37igez FA"E EA2A
DNAZ} 713 Qe @ d Ao #g 3
BE HAletE Faog A Xyl AX Ao
A A @R Ed 13 220 E7IME s
At 98-S 3o
m-RNAZ 3 AALE A7 1Y 29 proo-
chainsZ O,, Fe**, Ascorbic acid, a-Ketogluta-
rate 59| 23} hydroxylated Ho] &%
3A¥3F F2E JHAA HYE AHEA AE
gz wazdr MHxez WE¥ pro-colla-
gen< procollagen aminoprotease(amino pep-
tides) 9} procollagen carboxy-protease(car-
boxy propeptides) 5ol 9J3to ndd=E A
$ET o)F mPgd e HAFEE olFo &
71d-E A33A Ao, B A9 A Nothern
blotFdo2 A Type [ 02 2LYZE
mRNAT 64kbe] Type I a2 collagen
2A2E AHES olfe  AETFH FH
mRNAZ Type I a 2 collagen®] A <] #-A}3}7]
] & o] t}. Sodium fluoridedol W3k A I & ¢
92 mRNAZE 5L t2Td ¥t 5

R EX| 233 32, 1993

uMell A 227.45%, 10uMol A4l 410.78%, 15uN
oA 141.16%, 20uMel A 100.98% & ERN
o 10uMelA 7H8 Be F7He YERi A
ol DNAEA, 9714 AAERELE, W
YA FAAEES 2AAIE s AAA
ol e % 3t F, AFBHAAN B2t
ZIZAEY AF 7w HF AFHFHOE
g £ F JE FTEE 10uMol L AR
€}

o] e A et o] Bihye ZITAHEY VG

A 2R e AMPAHE JAFe
Aee Bgow, DNARAYS mdd 3 v
RYAN v FAF QA ABNENE

k
o

29 FAE, Type I 02 mRNAS AL
22890 o2 Bit AN AE
ZEAEY B3F, T%, BAET 9%
]7"]‘1], A% in vivol Al E49] SdAl

t 9% 2o uig A7t o 2
}‘:‘r" CRAias

.1

~F“l°}‘
o

=

v.Z2 E

Bat AAdA 2HAL AFde FE
EFANAM 7V 7‘&?‘& %é%«l sz &
HA Jou ZIAXA o Bi FH
Al &7 46“*1 “‘2}‘}7%1 &H A UA
ge AFolmz ZFAE N B9
G- dolr ] 93t XEANEF MC3T3-
E1& AH83ld B A& Algstgnt. £ o

= Z2FAEF MCIT3-EllA €714 <)
AR ALY BAHEYG EPLH =28
(PTH) ) W3 cAMPRAE, 18|32 A 13
a2 1Y¥Z messenger ribonucleic acid
(mRNA) leveloll th3 Sodium fluoride®] &
o thate] AP APoz APSA
on o)E BN gid e AHRE @
At

1. MC3T3-E1AZoA B33 528
3t cAMPAA ¥Hg-& F7HE AT

2. Sodium fluoridex= PTHell Wig 2E 4]
29 cAMPAA S JAAINE AEFE YE

..-%
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2R

3. Sodium fluoride® €714 QIR &4
o BHEE 2uM, 4uM, 10uM FENH 5
ARoz oA UA Z7HAAL, 10uM F
ZoA HAE Yehd vk (p<0.001).

4. sodium fluorider= A 13 nAZ9
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—ABSTRACT—

THE EFFECTS OF SODIUM FLUORIDE ON TYPE I o 2 COLLAGEN
RIBONUCLEIC ACID (mRNA) LEVEL IN MURIN OSTEOBLAST
LIKE (MC3T3-E1) CELLS

Jeung-Bin Hwang, D.M.D., MSD., Kyu-Rhim Chung, DM.D, MSD, PhD,
Young-Guk Park, DMD., MSD. PhD.

Department of Orthodontics, Division of Dentistry, Graduate School, KyungHee University

Fluoride is one of the most potent stimulators of bone formation in vivo. But its direct effects on osteoblast
is not yet clear. This study was to investigate the effects of Sodium fluoride on alkaline phosphatase(ALP)
activity, cAMP formation responsive to parathormone(PTH) and type I a 2 collagen ribonucleic acid (mRNA)
level in Murin osteoblast-like (MC3T3-E1) cells. The cells were cultured in a-Minimal essential medium
(0-MEM) supplemente with 10% fetal bovine serum (FBS) and then changed to 0.1% FBS with various
concentration of Sodium fluoride. The ALP activity was assayed by the method of Lowry with disodium
phenyl phosphated as substrate. cAMP formation was measured by Radioimmuno Assay(RIA). Type I o
2 collagen ribonucleic acid(mRNA) expression was studied by Nothern blot analysis.

The results were as follows :

1. cAMP level was increased by PTH in MC3T3-E1 cells.

2. Sodium fluoride showed the tendency of inhibitory effects on cAMP responsiveness to PTH in MC3T3-
E1 cells.

3. Sodium fluoride increased ALP activity at cocentration of 2uM, 4uM, and 10uM significantly different
from control at the 0.001 level. ALP activity revealed maximum value at 10uM in this study.

4. Nothern blot analysis of Sodium fluoride treated cells, using Type I a 2 collagen prove, revealed
significant increase at 10uM in MC3T3-E1 cells.

KOREA J. ORTHOD 1993 23(3) : 415-425,
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