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THE EFFECTS OF SODIUM FLUORIDE ON SQUAMOUS
CELL CARCINOMA CELL LINE CULTURED IN VITRO

No Boo Park, D.D.S.
Department of Dentistry, Keimyung University School of Medicine, Taegu, Korea

The effects of Sodium Fluoride on squamous cell carcinoma cell line(SCC-cells) cultured
in vitro have been studied with respect to cytotoxicity and induction of chromosome aberrations.

Cytotoxicity of NaF on SCC-cells, as determined by a decrease in colony-forming ability,
linearly increased with dose of NaF(150—300 ug/ml) or exposure time (3—24h).

SCC-cells treated with 30— 60ug/mi NaF for 24h were analyzed for chromosome aberrations.
A significant increase in the f}ééuency of chromosome aberration at the chromatid level was

induced by NaF in a dose-dependent manner.

These results suggest that NaF is a toxic substance which inhibit cell proliferation and causes

DNA damage in SCC-cells cultured in Vitro.
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Ak &EA lesP ¥, in Vitro$}t in Vivo
A EHFAHE(mammalian celDo) 3 &
29 NEFAEE A3 (cytogenetic effect) =
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2. MIZEZAM(Cytotoxicity) ZAl

NaF9] 542 #3384 58 (colony forming
ability) 22 ZAsHTh 200-500 M¥EE 60
mm Al X v FH A ol FF3l4, overnight Bl ¥
%0, 150, 300ug/ml NaFE 3, 6, 24 AIHE<t
X2 F e Fd oz 23] AL 8Y B¢
vjoksle] ZHANE F=59ch. 100% me-
thanol® 18} 5% Giemsa G Hol 587t
a3ty FASFE ALsiATh. NaFZ A&
TATE AR F& F2 o] AX A
EEE 10082 YT, d&T AEY
plating efficiency & 27—36%%}.

3. FAHH|0| A (Chromosome  aberrations)
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5X10°cell & 75 sq cm ¥l F&-7]°) HF3}aL,
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H7bste 24A13HEE Wi g3t ATh. vEAEE 34
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EEE FHEHth. 0.25% trypsin& P2
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AAEHA7E vt R oY 647, 1243 A
T dstEA Fx9f A AT v H
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300 ug/ml FES GHELE UL A
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Table 1. Relative cell survival by treatment of cells with sodium fluoride

Dose of NaF Treatment No. of colonies % of survival*
(ug/ml) period (h) scored

0 3 98 100
150 3 88 89.8
300 3 77 78.6

0 6 108 100
150 6 79 731
300 6 55 50.9

0 24 114 100
150 24 66 57.9
300 24 8 7.0

* No. of colonies in the treated plates

No. of colonies in the untreated plates

Table 2. Chromosome aberrations of squamous carcinoma cell line induced by Sodium

Fluoride
Dose of NaF Treatment |{No. of colonies| Type of aberrations aberrant
(ug/ml) period(h) scored gap |break| Triradial |metaphase(% )
0 24 35 0 0 0 0
30 24 35 4 6 2 314
60 24 30 5 8 3 53.3
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2. g4Mx{|0| A (chromosome aberration) &
A}

gGslEAo] o3 FAAYE AT}
3t 30, 60 ug/ml Fx=9 AsHEAE 24X
Xt BT A dixTdMe G4A
ojAo] LAHZA &R ot 30pg/ml FEANA=
47%2] gaps, 670¢] breaks, 2719 triradials©]
WA 31.4%9 Al Y NEE BHL
¥, 60pg/ml FEANA= 5719 gaps, 8719
breaks, 3719} triradials©] YEl} 53.3%2] 2
ANEE Ho 30ug/ml FEAARL} 1,74
Ao A F71E EGHTable 2).

FAF) o] FL G EA S FEIt FHETE
SENEIE A JEsow, FAF ol
el chromatid break$} gapo] &34 ek
Wi triradial® Thd #EHAH(Fig. 1, 2).

Fig. 1. One example of breaks and gap from
SCC-celis induced by sodium fluoride
in 60ug/ml dose.

Arrows indicate chromosome occur-
ring gap(<4) and breaks(«=).
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Fig. 2. One example of triradial from SCC-ce-
lls induced by sodium fluoride in 30
ug/ml dose.

Arrows indicate chromosome occur-
ring triradial.
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AFA ol A v ge Ao Ao BAT}
=4% 7 o, MEY FFH(type) <t
AEYH 2 {74 (organism) o we} A4
(sensitivity) &] x}o] & B lth= AL & ¢&A
Pk ¥, B 2ld MFTo FFA gL
449 98 MEF(cell lines)olH IFH
A oA mFd HEe 4AL JA 3=
A9 2 FE71 0. 1ImM(34. 2ug/mD* oA
1.3mM(54. 6pg/mD? ©lgtil BRiusa Qo).
Carlson5?& E&o] 3t AxY FFAAE
HYEH N Z 7 A X3 (cell attachment)
o] Z4a9 Ze £33 Z¥(physical defect)
2ohe tjAbERe-9] 2 ¥ (metabolic defect) %
#4do] Utk 3o m, Holland®S H84A
Wol A vitd LS AEFA Bie g
2 DNA #§4& gAst=d DNAEAE AR
fo] GHARY AAFERT L WA A
AHREH, ol= DNATA Al #4E &
WARFY Adeln B NEZAFFL
¢t primary target-> @AY JA 8o
g AN AT a2 AEEAEINE &
B FA A Ee} JHT AhA ] gleH
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Gl AFdY A FLo] 71 W (sensitive)
Bt 7P x7] ¥FL e wESE®
B4 AXFFdATY LAY AHolzstn
a_ﬁqj- 21 ﬂ).

B AN AT AxFd dig o
BEAS HNEEXL T AFAITT vlE)
&t F71sd el 300ug/ml FEe G4
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Zrgch, ATgEY dFA AELTE A
e A9 BaA%: ¥FQ 30pg/mi0.71
mM) FXo)A 31.4%9 FH4A )Y HEE
Bolmg PG HNEFANE AELH
oA g} GAA o)iFo] A ZL FxAAM ¢
ouitis A& RoFET, v d3ELVL
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T2t @R FAHAEH®, ol AU
o 2¥E T WE EdT T=E 2Mde
5ol o ol#Ft FEHY] EA4S
Z2AE F Qe Rog A7rE

At A o 3tetEde AMEFASH &
I W$ 53 YEH FL-(biological ac-
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29 {FAEFN U SHEHE FA3NE
A HAF}A Zaie oge7kx] & 4397
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