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ABSTRACT

Objectives: Fluoride is widely used in the prevention and control of dental caries. The purpose of this study is to examine the biological
effects of Sodium fluoride on the proliferation of oral normal cell in vitroMDPC-23, HaCaT, HGF-1 cells).

Methods: The proliferation of normal cells and the cyto-skeletal change of normal cells were assessed by WST-1 assay and F-actin
stain assay. The statistical significances of the resulting data were analyzed using SPSS(Window 12.0).

Results: The sodium fluoride(0-12 mM) treatment decreased the cell viability in a dose and time dependent manner: HaCaT(6 h): 100+0,
98+0.39, 82+2.68, 75+0.83, 69+1, 67+1.42%(p<0.005); HaCaT(24 h): 10040, 98+1.85, 54+0.64, 43+0.4, 38+0.32, 36+0.13%(p<0.006),
MDPC-23(6 h): 100+0, 93+1.48, 85+0.28, 82+1.58, 79+1.48, 76+1.93%(p<0.009); MDPC-23(24 h): 1000, 91+1.26, 58+0.65, 49+£1,
4440.74, 2+0.05%(p<0.005), HGF-1(6 h): 100+0, 97+2.93, 8945, 71+5.42, 58+4.82, 434+3.47%(p<0.009); HGF-1(24 h): 1000,
97+2.05, 73+1.73, 22+1.61, 14+1.73, 7+0.85%(p<0.005). Thus, changes in cell morphology and disruption of filamentous(F)-actin
organization were observed in higher concentration.

Conclusions: These results suggest that higher concentrations of fluoride lead to a reduce the number of cells and morphology change
of normal cell.
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Table 1, The cell culture condition of oral normal cells

TR B

1 M= F= 3 MI=HY

E 3o AR5 HJE= HaCaT, MDPC-23, 1)1 HGF-1
oft}. Zzke] AL )3} TR HAHEE American Type
Culture Collection(Rockville, MD, USA)oj|A] £oF who} =
Aol ARESIITE AlZE vistiA AR uijR|9F 2
<Table 1>3} Zch

2. 2IESE X2

T e Z7to) Al 96-well HIOFE71o] 1x104
O FFRE 7 2443 59t wigsiginh Aol AkgE =3}

E&F-2 DPBS(Dulbecco’s Phosphate Buffered Saline)o]]
SjMsto] =5 0 mMojA] 12 mM2 Astef ARE-sh¢ith
7¥zke] Aol 34g EShIER(0 mM-12 mM)S A 2|5t
ThS 6A1ZE, 24A17F B2t 5% COLEg7ol i stich

3. Mz s &3

EohtEgo] A 448 vlAE BTE 245 9
ko] WST-1 W2 o] &3}t 96-well plateo]| 4] 1x10*
o BT 5 24471 MKSISIT 244121 5] o] A2
A S AAS ths, ESPEE0 mM-12 mM)& #]2|st
Ak Al AmE 6X17 24AS weR ke Zizte
wello] WST-1 €L Ae]sto] 247k B¢k 37C, 5% CO;,
vljok7]of| A Wk-E-A]Zit) o]% ELISA reader(Sunrise Remote
Control, Tecan, Austria) 2 450 nm T4 SFEE =4
shgon), Zhzte] Al mhow A Wy Algsio

4. M|=2] di1} Filamentous(F)—actin EM

EREFO| AlEZ Wol &4 Hijdel v Faks gl
517] 3l F-actin@ 2 514tk Cover slipof 50 pg/ml =

Cell name Organism Media Serum Antibiotics Cell condition
MDPC-23 Mouse Dulbecco's modified Fetal Bovine 100X 37C, 5% CO,
odontoblast like Eagle's Serum(10%) Penicillin-Streptomy incubator
cell medium(DMEM) cin (1%)
HaCaT Human Dulbecco's modified Fetal Bovine 100X 37C, 5% CO,
Keratinocyte Eagle's Serum(10%) Penicillin-Streptomy incubator
medium(DMEM) cin (1%)
HGF-1 Human gingival Dulbecco's modified Fetal Bovine 100X 37C, 5% CO,
fibroblast Eagle's Serum(10%) Penicillin-Streptomy incubator

medium(DMEM)

cin (1%)
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o] ZepillE: ARgsto] IRAX] - DPBSE AlXsigict 18
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SFith AP A2 ThA] 244171 wlikRt 5 DPBSE A|
23} 11 3 4% Paraformaldehyde 8402 A4S 3}a1
T}A] 0.1% Triton X-1002 o]-8:510] 1057+ A ZLRS x|
71 % 3% bovine serum albumin(Bio-Rad, Hercules, CA)-&-
M 1A17F ZoF A5kt Rhodamine phalloiding 1%
BSA|| 3]4%} thg 3087t W Al 37C of| RRG-AIFT
ulx|2} o 2 DAPI(4',6-diamidino-2-phenylindole) 7} Z§HE
£9%(Molecular Probes, CA, USA)o & 293}t the 324
glo]# &n|7 LSM 700(Carl Zeiss, Germany)< ©]-&5}o]
s
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BohbEgol 14 o) AAHEY 4] Selo] vl o
S WST-1 2412 58 Solsloirh. Bhb=5(0-12 mM)
< Aeigt & 6A17k0] Ak MDPC-23 AJZo Ak 10020,
93+1.48, 85+0.28, 82+1.58, 79+1.48, 76+1.93%(p<0.009)
o] Z4Eg RO 2441710] Ak Follz 10040, 911,26,
58+0.65, 49+1, 44+0.74, 240.05%(p<0.005)9] 7482 X
SArk<Fig. 1(B)>. BIFEF(0-12 mM)E 6417 52t He)
S ARz AEQ]l HaCaT A|EoA= 100+0, 98+0.39,
8242.68, 75+0.83, 69+1, 67+1.42%(p<0.005)2] 482 H
Fom 24A7ko] At Fofli= 100+0, 98+1.85, 54+0.64,
43+0.4, 38+0.32, 36+0.13%(p<0.006)2] ZF4A&S HAth

cell viability (%)
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Fig. 1. Effects of NaF in MDPC—23 cells, (A) Cell morphological change was observed
by microscope, (B) Cell viability was measured by WST—1 assay(6 h: p<0.009,

24 h: p<0.005).
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<Fig. 2(B)>. E3HIEE(0-12 mM)S 2|5k 6A17t0] %
W HGE-1 AJZoJA= 100£0, 97+2.93, 89+5, 715.42,
58+4.82, 43+3.47%(p<0.009)2] 78-S Hylon 2447
o] A Fofi= 1100+0, 97+2.05, 73+1.73, 22+1.6l,
14+1.73, 740.85%(p<0.005)9] Z4:-8-& % 9ti<Fig. 3(B)>.
T TE AlzoA ESREFS iE7} —7}0}5_! A7F
o] A4 ALY PYREo] FHadle AL FlEH)

2, S3LIEEO| 72 U YYM=0ll 0|xl= e
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ZFOPA AR A2} MDPC-23 A3z, AR A
A2 HaCaT A3 L 2] 2481 A|3E2] HGF-1 Alxof &
SPPERS 2710, 2, 4, 6, 8, 12 mM2) w2 A Ak
7k ool wheh Fesha) Wk Uehis AL SiE)
gt th2Heo] FeS Ul MDPC-23 A|Z8} HaCaT
Az ozt vla A AEe] ezl B2k )%
FES Yehictk<Fig. 1(A), Fig. 2(A)>. HGF-1 A|3Z% iz

control
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Fig. 2. Effects of NaF in HaCaT cells.(A) Cell morphological change was observed
by microscope.(B) Cell viability was measured by WST—1 assay(6 h: p{0.005,

24 h: p<0.006).
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Fig. 3. Effects of NaF in HGF—1 cells.(A) Cell morphological change was observed
by microscope.(B) Cell viability was measured by WST—1 assay(6 h:
p{0.009, 24 h: p<0.005).
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Fig. 4. Effects of NaF in oral normal cells(A) F—actin change was observed by confocal in MDPC—23
cells(control, 6, 8 mM).(B) F—actin change was observed by confocal in HaCaT cells(control, 4, 6 mM).(C)
F—actin change was observed by confocal in HGF—1 cells(control, 6, 8 mM),
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Bt 0.8-1.0 ppm o] A% FEz FAste] 38 A A
ofp-AFol amAow oEr 4

[15-19]. &40 E thE AR Xofel T4 il da
Q1 nFUaEN T QS FEskal IAEE FAA
= Zo|th{14]. E3t Satoh5{20]9] ¢Ito] w2y Eao]
A et Al AFE a7t ofe 2 o o
A Qlek. ek HT B4 A digt ool A[&A]
o2 A7 HHA Ea7h Aol vl gkl thigh ¥Hile]
SEHL Q= AAoITk ofdf & HFAE Ao EAlE
AGAIEES] MDPC-23 M|z, ARz g4 2Q] HaCaT
ALt A 2AFHAE] HGF-1 NZE o] 8ato] &40
S A2 Aol whe} A Al A= FRFE Eelst
17} 39k B ERES FEHR 0, 2, 4, 6, 8, 12 mM
LT & 6A|7L 244)7F A2 & MDPC-23, HaCaT, HGF-1
Mlzo] BEES AR A 22t Alavtt Ztol= gl
U FE7t gobdas AlLe] AEE] fashe A Edl
atglom, MDPC-23 A2} HaCaT A|Zo|A: 4 mM,
HGF-1 AlZof|A= 6 mM solA EShtERS 2447
A2 Al Aa2] AEEC] 43| sk AS 2Rlski
ok olegt At o] 5{7]19 Aol E3htEEC| HGF
Aol HejAl Al i olEAor AEEC] Ast |
o} B sk on, Karube${211& MDPC-23 Ao 5
mMe] ESPHEF A¥] Al DNA =ZPH52] apoptotic
body S B-gste] AlLe] A0} o] JaFs WA= A
oz BHusrk ol & AelA yERd MDPC-23,
HaCaT, HGF-1 Al B FAk2o] 7hasto] A|x2o] |
£ FAISHA] skl BRI FEE vehle At 94
stttk 2 AolA ESUEFS ARt £ 324 o]
A dAng oz Aize] FeshA #alh yeitow, ol=
Ae|e= ESHERS] st goldas Ao AE0]
HaEHA Az AZES AAlske S et 5,
EIEFS A2lert Eotrlol wet Ao FeHalet
AEEY Walo] FFe A, A2 24 Az FH
A 9k ofe], 53t o FolE ¥ofdh= F-actin®] 2}
Y5 dovls RS SIS F-actino] A|:29] 24]
o2 2-g5to] Al 530 HEdt 5& 7HEHA sk
2 A=Al Qo] wje- Fasithal & 4 glrh22,23]. 11
gleg ol BRUEF AA| AeAZet AuAEs
SR 7] SelAE A sz A2k Alo] vl
SR AlRE & AFLATE Ao R e &
o 6 mM oo EShIEFS Aol 2§ A Al F
T ESEFS ol wet AZ =4<] F-actino] &
HEo] A7t 2] FeE AT 4 Sl Aoz It

Ak Su @4 Bae) A3gom AgHE HEL
ppm(mg/L) TSI WS- ARE TSIl Wb, Aol AMg
240] B9l mM(nol/L)E oF 3008 ©]44¢] =R} 1t
L ooz R # ul, Baol Ags HY HEal
0.8-1.0 ppm ARG A] AJZ EAfells Qg mIX|A] ke 2
ofe} o Z3 4 gtk ey BohtEgol Addud
AR, A SAGEAL, AOPIRAL ATAZAA A
of A Hafol GaEe WAL AL Selgozn Bait
EF A Al Aol oe QAT SAS dorlR) g
g ok 7 ZAR2E BT 4 9 A0 7]
dfeieh. Tt 2 A7k eARjo] Hanslel Axue
olgslgonz A W ol BANEAEY g
Sl that Qe S0 A|&HOE SaEolo & 2
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B e AoReAFES dMSie fEHel B9 Bat
HEES olg3tel AR HHE HaCaT HIZ, A&
MREAZE HGF-1 AlEst Aobdmalsz H74el
MDPC-23 HZo| w2l oJeks Selstiat shgov, of
23 g AES A9k

1. E3PES 4 mM %=& 24 A7+ #]2] A] HaCaT,
MDPC-23 A|3Eof|A] REEo] 45kl on], HGF-1
AlEZA M= 6 mM A2 A| AEEo] G435 Hhs)
+ A& Felskglet

2. Azl Fels BIEFS 4 mM FHER 24417
#g] A] HaCaT, MDPC-23 M|} 6 mM2] E3ht
E&S HGF-1 o] Ae] A] Alazo] §2kelof a4
OF Ala2o] Fesh] Walrh UehdS elskict

3, ESREES 4 mM F5EE 2447k Xg] A] HaCaT,
MDPC-23 A9} 6 mM2| E3PIEES HGF-1 A|
2o A2 Al F-actin®] 72|17} VepehS 2R1sHgict.

2 A= EERY F: 9EHOE MDPC-23,
HaCaT, HGF-1 A|EZ2] Y252 AXA]7|1L, F-actin®] &
3o} AlEe] He) wsjol] YL vlAE AL Blge A
AEFEO] ESRIEFO| A 2A| k|| AR X] s o7t
Haste, BshiEg HEASA £42 Q017 ghe 7]
2 AR 2A ANSA Gk
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