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PR L . /BB BER 585 T 240 M (bone marrow mesenchymal stemcells, BMSCs ) 1f 2 ) B 28 0 4F 40 1 , 38 ok &5 A7 Ho 2K M
BidR MERF B-H M BEER S B0 0T AL 3% 3R B S N BB A . RAW264. 7 40 g ) ] RANKL 5 5 H i B B 40 Fft , 1 IDG-SW3 40
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Abstract: Objective To clarify the viability trends of three types of bone cells exposed to sodium fluoride. Methods 1In order
to explore the changes of cell viability on the three major bone cell types exposed to different concentrations of sodium fluoride,
mouse bone mesenchymal stem cells (BMSCs) , as osteoblast progenitors, were induced into osteoblasts by mineralization induction
agents containing dexamethasone, ascorbic acid, and B-sodium glycerol phosphate. RAW264.7 cells were induced to become
osteoclasts by RANKL induction, and IDG-SW3 cells were induced into osteocyte by mineralization induction. Osteoblasts,
osteoclasts and osteocyte were seeded into 96-well plates and exposed to 8 fluoride concentration gradients, respectively. Fluoride
gradient included control group, low fluoride concentration (0.1, 0.5, 1, 2 mg/L), medium fluoride concentration (4, 8 mg/L)
and high fluoride concentration (16, 32 mg/L). Three types of cells were treated with fluorine for 1 day, 2 days and 4 days
periods. In the end, the methyl thiazolyl tetrazolium ( MTT) method was used to measure cell viability. Results After 2 days of
fluoride exposure, 0.5 and 1 mg/L fluoride significantly increased the viability of osteocytes, but the 8-32 mg /L dose of fluorine
significantly inhibited the viability of osteoclasts and osteoblasts. After 4 days of fluoride exposure, 0. 1-2 mg/L fluoride treatment
significantly increased the viability of osteocyte, the viability of osteoclasts treated with 1-4 mg/L fluoride was also significantly
higher than that of the controls; Under treatment with 16 mg/L of fluoride, cell viability of osteocytes fell by 8. 6% , while viability
of osteoclast and osteoblast sharply fell by 90.8% and 97.2%. Conclusion By comparison among three types of bone cell,
osteoblasts indicated the narrowest range of fluoride-stimulating action, and significant inhibitory effect. Osteoclasts were the most
sensitive to the change of fluorine dose, and osteocytes had the strongest tolerance to toxicity of fluoride accumulation.
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1.1.1 /NEE B8R 7T 40 e & ( bone marrow
mesenchymal stemcells, BMSCs ) 73 25 #1 5% 7% . 6 ~ 8 J&]
W H ICR /N B H AR A3 P S5 oo
bR T Tl BAL FE 5 AR A T5% LR BE AR N
B 1~3 min, JoE &M T BCERE MRS, ZRE
JE & SR Rl 4R, I PBS R & vk B 6, B 5
HHE R B ik, WE MW T MR R
1 200 r/min, Bj.0> 5 min, $ 03¢ 9 40 B 8 &, AT
B, BT 37 C.5% CO, A Mg B & 1 i
IR 55 IR A N 15 5%, 48 h 5 R IE IR U, R B B
G RE AN . W AR AT B 3 AR, & U o A M
FE Y A 2 1w PR CD34 Fil CD44 2% 3k BH M A9 40 i 4%
i 94. 6% , Wi iARE IR B9 40/ s BMSCs., BMSCs H 10
mmol/L B-F{'(Elﬂﬁﬁﬁf{%ﬁ 50 mg/L g4 2 €40 ng/mL
o ZEARAR AT WAL E T, R B 0. T AR
HHMTEZ 4 d J5 A4 BBHEA LIRS, B AfF
41 EXFEHILL 2% 10" 4/ mL (9% F B R T 3 A4
96 fLAR , 15 4 i X W BE I, Bt s 1 % B AR R0k B
(0.1,0.5.1.2 mg/L) GRS (4.8 mg/L) i 9
W (16,32 mg/L)8 Nk JL o, R M B IE 57 1.2,
4 d J57E 570 nm J& KT {87 B ZE B KA /R Multiskan
FC BEbr UG o

1.1.2 N E Y4 R RAW264.7.

RAW264. 7 Z LR W H P [ BE 22 Rl 2 B 40 i % o
RAW264. 7 40 il 8 Ff T 7 5% i 2F v K 1% BT
Y o-MEM 55 35 3, A 40 i K 2060 500 DL 2% 10°
A~/mL 18 FEHERR T 3 4> 96 fL AR, 137 40 i 1 i BE 5
A 25 ng/mL RANKL 55 3 ~5 d {fi Ho i ik B 4
Mo AR MAARREE F ikE(S ERD, 8T
37 C 5% CO, R FNE B 5% 11 it 18 5L 35 72 48 9 5
Fro RAIMEREFR 1.2.4 d J5 78 570 nm P A0 I 3%
FR KA /R Multiskan FC A AR ARSI
1.1.3 B 41 fg & IDG-SW3. IDG-SW3 41 jil
Indiana K% E % By Lynda F.Bonewald ZIZ I 5,
K IDG-SW3 2 L 126 b 76 Bl A e o 2k o 4 33 7 L L
JFE & A 4 mmol/T B-H M B ER 44 .50 weg/mlL 4E 4=
R CHy o-MEM B b #4767 AL 5 &, R0k
HARbs B E A S, FA R B A, Bl
YE R B A B R 2R A A L, 7E 1~ 4 d WSS IR FE
20 A A B A A o B AR L 2% 10" A/ mL B B I 42
il T3 A~ 96 LA, 755 40 M 39 WG BE I, #5230 0 4H 4
A F- 2L FHkE (5 ER), BT 37 C.5%
CO, Bt AR R PR E IR G SR A N B 3% . TE4N I
FFw1.2.4 dJ578 570 nm P i AT ZE B R R
Multiskan FC E§Fr (A .
L2 550 5

a-MEM . DMEM . PBS ( Hyclone A ®, £ H) , ff
i (R ARG ARA R, B E),B-H
TR 4  4EH: & C . Collagen Type I Rat Tail ,MTT,
Ak 81 ( Sigma-Aldrich, 22 E ), Z B £ T 1 DMSO
(LR EBEREEYEAFRTELE, PE) ,
AT CH /R ESARLA, S
Multiskan FC)
1.3 MTT ¥4 il A [m) 9o B2 X 3 F A (W) 9 2

YA 35 FR 45 RS L PBS Uk 3 IR BR 40 A0 Ak i
T LA AL A 180 pL 1y DMEM 1 20 plL
B 5 mg/mL B MTT %W ,37 CIEE 4 h /M0 )
W LEW, B A 150 wL DMSO, K 3 & %
10 min, {8 7 B A5 A 2 2 FLWOLEE, T 3 K
i
1.4 Ziitegghsp

BIEHL & +s Fon, X IBM SPSS Statistic
200 %75 H 4 . F§ ANOVA T Duncan’
test 1 LSD L AT R E WA K, P<0.05 HERA
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W 1 FiR, 3 F 4l B 25 T A W] 984k 9 vk B2 Ak
M1d)5, SXHEAML, &Rk EXT 3 MaEsa
MHIVER , 2 32 mg/L 4% 16 mg/L 440 HI4E FH
HohWE, Y3 MAMEERT 32 mg/L B, 53R
HAH L, B 4 M0 PR TR R T 22. 6%, T R - 4 R
B A B RS> B R PR T 94. 1% 0 94. 6% , LI
B B RIPE R . el LA H, SR E 16 mg/
L.32 mg/L Xt 3 Fh 40 B A 5 25 A4 35 M B0 4

F1 FURE L X3RRI PE R (£s)

Table 1 The effect of fluoride exposure for 1 day on the cell

viability of three types of cells (xxs)

g IDG-SW3 cells RAW264.7 cells BMSCs cells
ZSTEE 0.354+0.030  0.443:0.079  0.444:0.057
0.1 mg/L  0.371x0.018  0.4100. 093 0.38520. 072
0.5 mg/L  0.347+0.019  0.408:0.043 0.446+0. 111

1 mg/L 0.327+0.030  0.431+0.099  0.426=0. 029
2 mg/. 0.329+0.022  0.442+0.055 0. 421=0. 085
4 mg/L 0.34120.022  0.423+0.082  0.477=0. 178
8 mg/L 0.340+0. 025 0.417+0. 060 0.392+0.073 "
16 mg/L 0.338+0.022  0.22420.052"  0.171+0.059
32 mg/L 0.27420.016 "~ 0.026=0.010"  0.025+0.010 "

I ExF A LS, " P<0.01,

WE & B U R 3 #] 2 d, g 2 fron ARG
PERR B A S A, R 0.5 mg/L Fl 1 mg/L AR
PEVE B W, 5 BR AL A b, 40 B s S T
8% . ™ML 8 mg/L 1 6 B 20 A AN B 4 A
B TE M, 40 B VE PR S B R R T 26. 7% A1 29. 7%,
1] 75 VR BE 16 mg/L I 32 mg/L XJ % B 41 Jifd Al A
B 40 M % M A B AR R R i B &, 8k 16 mg/ L
TR IS PRI N R T 91, 7%, B 4 T
WINRETY 5.3% . %55 Ui W1 B 40 BT 5 5 & A9 9
ifit 52 3 B e Bk B B 400 R 1 4 R

T2 R 2 A3 RN MG PE R (xs)

Table 2 The effect of fluoride exposure for 2 day on the

viability of three types of cells (xxs)

o 5] IDG-SW3 cells RAW264.7 cells  BMSCs cells
SEENIB 0.547+0.038  0.833:0.095  0.496+0. 059
0.1mg/L  0.5790.025  0.832£0.110  0.490+0. 040
0.5 mg/L  0.591£0.037* 0.776%0.117  0.531x0. 062

1 mg/L 0.59120.039*  0.801=0.100  0.502=0. 097
2 mg/L 0.528+0.034  0.772+0.068  0.492:0. 083
4 mg/l, 0.539+0.038  0.756=0.078 0. 462+0. 076
8 mg/L 0.560+0.021  0.611£0.111° " 0.299£0.073
16 mg/L 0.5180.025  0.069+0.020"  0.041+0.022""
32 mg/L 0.240+0.030 " 0.017+0.002"  0.011+0.003 "

AR R, " P<0.05, T P<0.01,

RTINS 4 d B, 40 3 From IRk
Xof B £ P TR B 400 LR M AR HE R AR B L, MK
FhAIAE 2R T 0. 1 mg/L I, 5 x5 IRZEAH 1, & 40
RN T 8.8% , i B A MG MG N T 16% . B
YN TS PETE 0.1 ~ 2 mg/T AL BT B 351 &,
1~4 mg/ LA T (19 85 5 240 B0 75 1t B & b X
MR . R, BB 4 RA 7 0.1 mg/L f1 0.5
mg/L AT 40 BB TR PR R T, B RO A
LB IS R T, Y 3 MR R T 16
mg/L4d)g, 5XTBAML, BHBREETHT
8. 6% , T i 1 40 0 A B 40 P 75 4 0 2 ) R BE T
90.8%F1 97.2% ., 3 P4 4 d WTEM R 2
AR T AR B SR B 40 D B 40 B 0 R 1 L
o0 7 B2 ST T 4 R 4 B A R R

F3ORBEFE 4 A3 ARG R (7x5)

Table 3  The effect of fluoride exposure for 4 day on the

viability of three types of cells (x+s)

20 IDG-SW3 cells RAW264.7 cells BMSCs cells
25 [ % 1B 0.697+0.045  0.655+0.122  0.6430.081
0.1 mg/. 0.758+0.036*  0.760+0.142 0. 6930, 084
0.5 mg/L 0.740+0.029%  0.6620.103  0.6530. 081

1 mg/L 0.700=0.046  0.845+0.085* 0.552+0.092
2 mg/L 0.630=0.048"  0.796=0.117% 0.592+0.073
4 mg/L 0.6490.063  0.807+0.121" 0.5910. 100
8 mg/L 0. 700+0. 035 0.611+0.043  (.295+0.124 "
16 mg/L 0.637+0.054"  0.060=0.009"" 0.0180.005 "
32 mg/L 0.085+0.036 " 0.007+0.003 " 0.012+0.005 "

BB SR, * P<0.05, T P<0.01,

T R KR A B s R E
— PR PR e B PR . TR R R AR
R 400 R 0 3 I e O [ AR TR RS R
B 0 3 R O A L O T R R B AL
RAEMIRN . 7 8% 5% 4 % 5 BMSCs [ 8 4
G4k, AT LI R R AR B R TR R, TEA
SE U v A e IR OR TR 4 B R A R R A B e
0.1 mg/L W ff FRT 4 dJ5, MEEMHEST
7. 8% 4R T /N B 0 AT LA SO B 4 e
P ERHE AL T BMSCs i S Y BG4 M IS
Ak FIE B 40 35 i, DA T TIE B TR R R B B
BB RS R RE A o R A A 4
RS T AT B R R L, AR BFSE S TE AR BT 3 b
2 MY SRR 1 AR AL, SCR A R, AL i
A 2K 0 F 240 A 7 TR R VR R R AR i X6 )
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e 77 R AL AR P URR
AR, MOk 2 TR B AR T ALY X
B 0 M R 0 L A R e 30 T A 5 e
240 M 7 B AU R P B L 8B A L A S R
AR BT SEB > o A BE5E R Al IDC-SW3 40 il 22 4
AT S o B K, SR B MITT 35 20 #r B 20 i
e o AR5 R R B (USR] B Y JRAR R
P, R EET 0.5 mg/LIRIE T 2 d A1 4 dJ5 41
YEXSA WA R 8 mg/L g b4 Ak AT 7
TR 1 AR R T ook RS AR R R A O SR
BLH AR R R 16 me/L A SR AR 4 18 1 A
MG LT B TR E 10% HIL-P 406 T 90% LA By
T 240 R R S 4 M, 3k 2 P A S ST LA R A1
i SR A P R, T L SR AR R Tk LA R B Y TR
M.

LR, AP RS HA 3 R R
20 Jf e SR AT, e T AR AR X 3 B 4 e v
8 SCER VR BV 960 e 8 X A 00 L 0 B 4 L ) 42
HEVR T, v Y JEE S0 KT M1 440 ML 1 R0 248 L % 400 4 4
Mo 58 3 FRA s YRR E , SO0 B 40 B 69 38
VIV B B 2, T4 1 D 3, e 20 M X S o
¥4 A Al fo SEURK, T B 400 R o S Ak ) AR A Y T 52
VERRGR o AR SEYEE RN i — 2 BT T 18 1R SR A 1 R

AR PR T TR R AR
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