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ABSTRACT

The purpose of this study wasz to obzerve the influences of the water flnoride concentration on the growth
changes, the histologic characteristics of osteoblagt in the tibia of growing newborn rats by using electron
microscopy and on the composition changes of bone matrix in those by nsing energy dispersive x ray system
(EDX). The water fluoride concentration was respectively 0 ppm (contragt group), 100ppm (100 ppm group )
200 pprm (200 ppm group) and 300ppm (300 ppm group).

The resalts of the investigation by using electron microzcopy were ag followed. In contrast group, the
traditional cuboidal osteoblasts were observed. In 100 ppm group, several reversal line, the newly formed
osteoid by the strongly activated osteoblast and the well developed rough endoplasmic reticulum, mitechondria
in cytoplasm of osteoblast were obzerved. Also, many secretory vesicle around cell membrane were observed
and some fused with cell membrane released secretory gramile our of cell. In 200 ppm grovp, the depresgad
ozteoblasts were obaerved, mitochondria in eytoplazm were expanded and cristae shape in mitochondria were
destroved, Also, the ribosome af the surface of rough endoplasmic reticulum were not observed, In 300 ppm
group, the adjacent osteoblasts with endosteum were irregularly arranged, the cell membrane were destroyed
and organelles were flowed out of cell. On the other hand the results of the imvestigation by using energy
dispersive x-ray system were as followed. P and Ca concentrations in 100 ppin group were increased more than
those in contrast group, But, in 200 and 300ppm group were not inereazed more than those in 100 ppm group,

Therefore, the activities of the osteoblasts were increaged, the bone matrix were actively synthesized by the
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supplied water flnoride. But, the osteoblasts were destroved, inhibited by the higher water fluoride concentra-

tion.
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Table 1. The changes of bone constituent before and after
administration of various concentrations of sodium

fluoride
Element (atomic %)
Group
P Ca
Confrol 24.94 63.22
100 ppm 26.19 66,31
200 ppm 26,10 63.48
300 ppm 26.26 62,95
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FIGURE LEGENDS

Fig. 1. Fhotomicrograph of tibia of control rat showing osteoblasts (Ob) lining and bone marrow {(Bm). = 100

Fig 2. Electronmicrograph of osteoblast of confrolrat tibia, GO Golzd complex, M. mitochodria, Circle: tight junction, Arrowhead:
gap junction, M nucleus, Scale bar =1 pm

Fig. 3. Fhotomicrogrph of tibia of 100ppm fluoride—treated rat showing reversal line and osteroblast (Db}, = 100

Fig 4. Electonmicrograph of diztal portion of 100 ppm fluoride —treated rat tibia. The reversal line (arrowhead) separated bone
matrix from osteold {O), The activating osteoblast contained many secretory vesicles {arrow) and well developed rough
endoplasm ic reticulum. CP: cytoplasmic process, Scale bar =300 nm

Fig 5. Distal portion of tibia of 200 ppm fluoride —treated rat showing irregular simple layer of osteoblasta(Ob). = 100

Fig 6. Part of osteoblast in tibia after 200 ppm fluoride—treated showing swollen mitochondria (W) . B: bone matrix, T nuclens,
Scale bar = 500nm

Fig. 7. Photomicrograph of distal tibia of 300 ppm fluoride—treated rat. Note scanty of osteoblast (Ob) lining. = 100

Fig 8. Electrommicrograph of osteoblast of 300 ppm fluoride —treated rat showing detached cells and irregular nuclear membrane, W
miclens, Scale bar = 1pm
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