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Abstract

Objective: By observing the effect of fluorine and arsenic’s combination on activity of human os-
teoblast in vitro, we defined the role they played in bone, and whether they influence bone meta-
bolism or not. Method: Culture human osteoblast in vitro. When the concentration of fluorine
reached 10 mg/L, 1 mg/L, 0.1 mg/L and 0 mg/L respectively, the concentration of arsenic reached
1 mg/L, 0.1 mg/L, 0.01 mg/L and 0 mg/L, they mutually interact on human osteoblasts, and then
we observe the change of cell morphology. Result: When arsenic concentration of 1 mg/L related
with various concentration of fluorine mutual acted, all cells died; when arsenic concentration of
0.1 mg/L part of cells died, at the same time cell morphology was complete, the nucleus was visible,
and there were some cell debris around. When arsenic concentration of 0.01 mg/L, 0 mg/L mu-
tually acted with fluorine concentration of 10mg/L in human osteoblast, a few of cells died and a
cellular debris can be seen in the microscope. For the osteoblast of other joint groups, the nucleus
is complete without obvious cells fragments, and all cells outline is clear. Conclusion: The joint ac-
tion of fluorine and arsenic could arouse a certain degree of increase in toxicity of osteoblast.
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HERZXERTABREA4RE, WERARESZL. SER: WIREAN mg/LESRERBSIEAN, &4
MM AERAET:. BVREEN0.1 mg/LE S IRERBKAEH T ABRE AR, v RHMISEHITT, ARESE
¥, WK, REASEARER . BKEN0.01 mg/L. MIRE N0 mg/LEHIKE 10 mg/LEL
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BeE4IME, REREW, AR, RALHEHRES. 418 FRRSERN, X AREFHEREE—
EFERERIHE .

K
o WL NRBEM, MMEYE SRS

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 3]

75 Ve P B AT A0 A B ARG A o MR VIR P 8 SR 1 DU BRR FE OCM L, AR O R -
MLEESR, AW BLE PR XK AE A A Th g, R MBLECEAE . BRI E LR [1] [2].
PRI, [N 25 RS SR Xt B % A S, DL SR SR E T BP0 T R B GRCEPE R DA S R
TR E . AT ST I 20 S 06X s R A A SRR 75 R B AR LR A R T

2. MR55%E
2.1. SEERMR

2.1.1. YAk
SVA0 B9 \ it 4R hFOB1.19 (7 [ 25 2 Bl 2 e b 40 ff ) .

2.1.2. ZA@FEZERF

FALBI(NaF, RiERHE AL ERFE R AT); WHEREI(NaAsO,, EZLARFHRAT); KR
BH(NaHCO;, F¥gdI e b T ) HEE( IR T —)); DMEM/F12 55355, JR4 i (Gibco A,
USA): G418, HHEHm RIS MME=l. BwaEMiz. BEais. “HETA, DY Rmms = by

][l
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FRERARAA).

2.1.3. &

RT-6000 A b5 7 AT A (RN T FLAE A B 22D A PR A 7)) s TS-8 HLUE RS4R3 2 (AR DL/R A8 il 7 BR
2Aw]); SW-CI-IFD B3k i TAE & (g Rl A IR A m BT a5 ): TG-16W & 2l mnd B O L (Kb il
HHONERAIRAF]): 8MCO-15AC MR IR 4 (HA SANYO A w]); TE2000-U {5 E 5t & 4%
(HA Nikon A ]); ABL104-N B 743 b KT (HEHRF 8- FE R 2 AX 2%)

2.2. SERFE

2.2.1. SVA0 ¥ A BB HARRIEE FF
SV40 ¥ 4e \ BB 4l hFOB1.19 A& 10% /6 4- MiEA T . 855 & 100 U/mL B D-MEM/F-12 55953
W, H 33.5°C. 5% CO, MR R FRAE R 72, BOS B KA 5256

2.2.2. N\RLE 40 96 FLARIREIAESL

JHE hFOB1.19 1Mk % M 1.0 x 10°AN/mL, 96 fLEEF7H_EAEFLIERE 1.0 x 10* M4, H 33.5°C.
5% CO, 1 FIIE B F2 M 15 95 24 /Nt . Bl D-MEM/F-12 58 455 37 R B 0K & 28 20 mg/L. 2 mg/L. 0.2
mg/L, HERE /> 2 mg/L. 0.2 mg/L. 0.02 mg/L.

772 96 FLAR R FREE, Ay RIS IREE S AT TAEMSS 100 uL A8 XML N, HEA A
#n 3 ANEIFL . g EA S, &AL A SO N R 4 R AR 29K FE 43 02 10 mg/L 1 mg/L. 0.1 mg/L.
0 mg/L, st N R i 0 F 209K 437508 1 mg/L 0.1 mg/L. 0.01 mg/L. 0 mg/L, AHHE2EXAEH.
WA 1.

S ATEVER 24 hy 48 hy 72 h [EREFLIIAN MTT TAEM S 10 ul (5 mg/mL), 4459k 4h )G, L%
FLAN 3G, A DMSO 200 pL/fLJG fEHR % 5 5 % 10 min, EgbriX il OD &, J1H 54 a5 (%)
W E L 3 K.

S B FL 150D — 5256 £ 440D
X EFLF0D

2.2.3. ®\ MECEX AR E 2040 SRR

i biE, KE PBS &L 2 )5, A0 200 ul i) PBS iZiE40, B SME N WS4k A I
f8. 372 PBS JE I FEE 10 ul/fL, & & 1~2 min Ji5 FEE B 2R% K5 I B 4T (0 W8 8 5% T E3) 200 uL/
fL, B E YA 12 min 53 RGR, FIXGEK R ZiEDE 4~5 Wk, BRHED TS TSI,

224, GitEE
KH SPSS 16.0 S B, e S B LA(X £ 5) R, T Z WA t K56

3. R
3.1. |, HEEBEASERAMN AREERFEEE

S TR LIRS R T N A 24 h 5, AU 1 mg/L 48 10 mg/L 64 F AL OD AR T 5% HE AL 1
BNFE, A E RS AR EE A TEAE F 24 h S0 40 A B R R R R

B TN R SRR TN CE 4RI 48 h S, 1 mo/L M HEEA R 100 1. 0.1 mg/L I, OD fE B &
TR AL, ARG, R EE A TEAE FH 48 h J5 0 4H i i G B 2 i A A 7 A

B N HBESER T ACE I 72 h 5, 1 mo/L MBS 100 1. 0.1 mg/L I, OD i B &
I TFXHHESL, R Al 1 mg/L % 10 mg/L £H11) OD B AR T XL, 455 3% 2 fiidk 3.

2 B A R = x100%
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Table 1. Groups of fluorine and arsenic on HOB

1 & WA AREARIERSE

H o NaF(mg/L, F) NaAsO, (mg/L, As*")
et e 10 1
i i, 10 0.1
e AT 10 0.01
e 10 0
Hh R e i 1 1
Hh R o 1 0.1
rhaR A 1 0.01
R 1 0
IR 0.1 1
fIRF 0.1 0.1
I SRAR A 0.1 0.01
(isz8 0.1 0
(L 0 1
Hh i 0 0.1
fic i 0 0.01
pagist 0 0
Table 2. The OD value of HOB on fluorine and arsenic (X = s )
2. ®m. MEEIARBHEIERR OD E(X£s)
25 NaF(mg/L, F) NaAsO, (mg/L, As®) 24h OD 1§ 48h OD f# 72h OD {#
T S e 10 1 0.248 + 0.005"* 0.189 + 0.012"* 0.193 +0.037"*
1 R i 10 0.1 0.270 £ 0.017 0.253 +£0.021 0.200 + 0.030™"#24
1= R A 10 0.01 0.267 £0.011 0.259 + 0.015 0.279 +0.031
S 10 0 0.262 + 0.024 0.255 + 0.029 0.234 +£0.018**
Hh R e i 1 1 0.286 + 0.036 0.204 + 0.020"* 0.213 +£0.035™%
rh g i 1 0.1 0.280 + 0.009 0.274 + 0.024 0.296 + 0.038
Hh R 1 0.01 0.283 + 0.026 0.267 +£0.018 0.334 £ 0.039
IR 1 0 0.267 +0.015 0.277 £0.029 0.293 +0.023*
3R e e 0.1 1 0.269 + 0.027 0.193 +0.017"% 0.179 + 0.032"*
IS 0.1 0.1 0.278 +0.009 0.259 + 0.018 0.283 £0.032
(SRS 0.1 0.01 0.274 +0.019 0.270 + 0.022 0.324 +£0.043
IG5 0.1 0 0.313 £ 0.059 0.255 + 0.057 0.292 +0.021*
fefif 0 1 0.231 +0.023" 0.200 + 0.021"# 0.197 +0.013™*
Fh i 0 0.1 0.265 + 0.020 0.258 = 0.020 0.292 +0.021
A 0 0.01 0.259 + 0.026 0.269 + 0.028 0.298 +0.019
ot e 0 0 0.286 +0.019 0.283+0.013 0.342 £0.023
T 50 WRER 0 IREMAMLEL, P <005, TP<001; SFEKER 0 KIEHAMLL, *P <005, *P<001; 5 0 WREHIFEWRERAAML,

“P<0.05 ““P<0.01.
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Table 3. The inhibitory effect of fluorine and arsenic on HOB
3. A WEAERI AR E AR HIH 2

A5 NaF(mg/L, F") NaAsO,(mg/L, As™) 24 h % 48 h = 72 h %
R Fe T 10 1 13.29% 33.22% 43.57%
o AR P 10 0.1 5.59% 10.60% 41.52%
R At 10 0.01 6.64% 8.48% 18.42%

e 10 0 8.39% 9.89% 31.58%
o G e e 1 1 0.00% 27.92% 37.72%
o g 1 0.1 2.10% 3.18% 13.45%
A A 1 0.01 1.05% 5.65% 2.34%

TR 1 0 6.64% 2.12% 14.33%
R i 0.1 1 5.94% 31.80% 47.66%
R 0.1 0.1 2.80% 8.48% 17.25%
IR AR A 0.1 0.01 4.20% 4.59% 5.26%

fIGHR 0.1 0 -9.44% 9.89% 14.62%

e 0 1 19.23% 29.33% 42.40%

i 0 0.1 7.34% 8.83% 14.62%

fi i 0 0.01 9.44% 4.95% 12.87%

X 0 0

3.2. |, WRHEBRES{ERXAREHESHRNE

SRS SCBRAE T NS 4iM 48 h o, i A GG AT A e . o I B AR AT 10
. 40 K EoREHE . B, bR 1 mg/L) 5 SR E RIS E I, SR W e B, W
VFARRE o (T 0.1 mg/L) 5 B IR BERER G AEF T A i, v W/ B e A, Ak o
B, AU . AR 0.01 mg/L) JoS = (R 10 mo/L) A T N SCR 4E M, AR
PN AT LD B O A M R D VR AR o ARIBR A SEG AL T R W 2 N AN, B BTSN e,
KL B AR . AR LA 1A 2,

4. 71ig

KEMF TS, & & ML B 408 o1k, 1T B 7T 51k B8R FE (3] [4]. 1M M ARG SCRkRIE b
S EERE, NSRRI M ERRE S . 2, SIS R X, EAAAEREE
INEIR[5]. AFEREFRMEZKTS Runt FHEHERERT 2 (Runx2). JR | R A8 B2 3 K it ik
(UNTX)%5Z Mg R TR PR AE S BLAEFI[6] [7]. AT, SEFICE rREEfE AT . S0 seis S 4 i s s
IR TER B, AR ECERE AT E R, W M EAER T E R, NBZ G — s
. AW TR WA E S B0USCR 40 M5 AR AR R ], IRBRESE AR R A K
JRIA JIKHE -

AT SRR, Bl o SR IR A A FH - AR 4 P B TR B, et 400 R 45 4 F 8 5 /B 24 h ),
HREEAA SR (B 48 h 5, PRGN, REEMAA S (B 72h )5, EE
WA e it A8k
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Figure 1. The morphology effect on HOB of fluorine and arsenic for 48 h (x10)
1. BIHEXA1ER 48 h 3T A& AR S HISNE (x10)
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1080 20P9) 3(IRIK) 4CEH): AGHR). B(Hfik). C(R). DCERH)-
Figure 2. The morphology effect on HOB of fluorine and arsenic for 48 h (x40)
E 2. |MERS1EM 48 h 3 ABLE GRRSZS A2 (<40)

AT A et B R s, ARSI AR, A0 RORN AR A AT TR R P P T RRAS s E fip Fpg
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PERTR, 2 A AN GH AR 5T ) 50 B8 P B 2 Bt )R P 3G I B B AIR . PPIR B A 5 2R BE SRR B A TR, v
SR e GR R EOGT H ER A 2A — RE R, T AR A IR SRR TE SR R R L R I A
FE— VI, BB BRI, AR 40 IE T 2 BUEH S o3, BRmH . KRS
153 S B S AU ol A P o B Y BT R AR R o v (1 mg/ L)X A R AR PR 1
FEEIEIER, BEE BRI, HERRGE N R, 440E 0.1 mo/L I, Tol AR . SRS E
T B A%, R IIGRHIBR 5 R A A AN W ST Ao N A P E P D R, S8 EER(L mgl/L)
X R AR A WY B AR P s T B0 i R e R B R B AR PP ST B B Ik
Ko HATXG BB SN AT 7 R A K L — Sy, JATR 2 20 FOREE 2D 1 g IB & 1 D

B
E&ME

FTMBRETAERBIHE(NO: BEHE SY F[2012]3125 5); #INE LA T R4 T H (NO: gzwki
2012-1-023).
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