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Excessive
of fluoride results in the accumulation of fluoride in calcified tissues. Fluoride accumulation in
cancellous bone, which has <I very high surface/mass
is much greater than that in cortical bone (J). As fluoride
interacts both with inorganic and organic constituents of bone, it was of interest 10 analyze the chemical N)'''''',AO'
of cancellous and cortical hone of rabbits treated with
doses of sodiulll
to evaluate, the exaet nature of
fluoride action.
Table 1. a/ganic constituents

bone in normal rabbits treated with sodium fluoride
Cortical bone

Control (8)
constituents
3 months (5)
6 months (5)
8 months (5)
10 months
12 months

::'SD,

Cancellous bone

2.15 ::. 0.22
4.46 ::. 0.55
after fluoride ingestion
1.45:!: 0.61*
3.14:!: 0.46*
1.42:1: 0.61*
3.15::' 0.45*
1.81:1: 0.01*
2.78:t 0.03*
1.63:1:0.06*
2.87±0.21*
1.78:tO.02*
2.68:1:0.10*

3.32:1: 0.30

5.11::' 0.26

2.76 ± 0.24*
4.98 ± 0.03
2.70:!: 0.24*
4.95 :!: 0.06
2.96 ± 0.26*
5.20 ± 0.10
1.87 ± 0.87*
4.90:tO.l0
1.96:1: 0.05*
5.05 ± 0.17
Data expressed as mg% of dry defatted bone. "P < 0.05 (in comparison 10 control).

Materials and methods: Rabbits
600 to 800 g were fed with a dose of sodium fluoride (10
eight), a dose which is widely used in the experimental induction of Ouorosis. The NaF'was administered
an intragastric route up to a period of 12 months and the animals were killed al
intervals. Cortical
bone from the femur and cancellous bone from the iliac crest
of the
were dissected out and freed
from marrow. Fat free bone powder was
an ether acetone mixture (1'1 v/v) and acetone. The bone
powder was
for lotal
and
conlent (3). Calcium,
and zinc were deter·
mined by atomic
spectroscopy (4). Control animals were given similar treatment but deprived of sodium
Ouoride.
constituents
bOlle ill normal rabbits alld rabbits treated with sodium ""nn·np
Table 2.
Cancellous bone

Cortical bone
Calcium
Control (8)
9804 6626:1: 527
256 195 ±
Inorganic constituents after fluoride
3 months ) 229 404 ± 43 622
7188::'544'
6 months
278801 :I: 15 797* 6959 ± 107*
8 months
289685 ± 23 333* 5251±245*
10 months
280475 :'.: 15070* 5564 ± 362*
12 months
6168±215*
242799 :': 36 838

Zinc

Zinc·

Calcium

149!:36

178221 !: 32 409

221 031 ± 20 824*
183 ± 20
223 !: 29
226054 ± 16520'"
233 !: 28
284662 ± 11 601*
272 9i10 ± J J 107*
248 ± 59
235 ± 58
252009:': 12 642*
Data expressed as ppm of dry defatted bone. "P < 0.05 (ill comparison to

3984 ± 508

222 ± 61

5418 ± 96*
5751 :1:413*
147:1: 675*
5751±379*
4209±411

227
583
712
544
531

± 7
± 122*
± 81*
± 75'
± 180*

confrol),

Results and discussion: From the results
it is obvious thai Iluoride
in excess adversely affects
biosynthesis.
the hydroxyproline content both in cortical and cancellous bones which suggests reduced
Decreased
of
in fluoride toxicity both in vitro
and ill vil'O (6) has also been reported,
conclusive evidence that the bone matrix of both cortical and cancellous bones is laid down with inadequate
Table 3. Molar ratio'

magnesium/calcium in cortical and cancellous
bone
rabbits
Conical bone

0.04
Control
Molar ratio after fluoride ingestion
3 months
0.05
6 months
0.04
8 months
0.03
10 month<
0.03
12 mont)

Cancellous bone

0.04

,

0,04
0.04
0.03
0.03
9.03

The reduced nitrogen content in cortical bone is possibly due to the reduction in protein
and/or
biosynthesis (5, 6).
the unaltered
content of cancellous bone may be due to increased
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viz. proteog!ycans, known W«CUf due to fluoride
(1). The ct11lCdlous bone shows increased
calcium and magnesium contents fOllowing fluoride
Increased zinc content in cancellous bone may be an
(8). The decreased molar
index of increased metabolic activity (7) which is evident from increased osteoblastic
ratio of Mg/Ca indicates that the rate of conversion of
calcium
(ACP) to crystalline
(HA) has been enhanced (9). Our obsenr:itions in this
with the results reported by Baud and his
coUaborators (10).
there is considerable variation in calcium and magnesium contents of cortical bone
of fluoride ingestion and this
reveals a fundamental aspect of the physiologicai status of cortidifferent
cal bone.
From the above discussion, it is evident that fluoride poisoning
significant changes in both organic and
constituents of bone. However, the effects of fluoride on cortical and cancellous bone are different. The
due to the intrinsic variations in biochemical characteristics of bone (II).
differential response is
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