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ABSTRACT

Fluoride has a specific affinity for hydroxyapatite bone Cayo(PO,)s(OH),. It lists the hydroxyl
ions of hydroxyapatite crystals converting it into Fluor apatite, which entails a change of the physical
characteristics of the crystals. Fluorapatite crystals are quick dimension "a" crystal, increased
crystallinity and a reduced dissolve. Increased solubility of fluorapatite is the main cause of changes in
the system fluoro osteoarthritis

Keywords: Fluoride; Human body; Ca;o(PO,)s(OH),; Effect of fluoride

1. INTRODUCTION
Effects of fluoride

Effects of fluoride on the human body may be, depending on dose, both beneficial and
detrimental. Fluoride is used in the prevention of dental caries (0.5 1 2.0 mg / day) and
osteoporosis (20 1 50 mg / day), on the other hand, millions populations are exposed to its
toxic effects, as is the case in areas of endemic fluorosis a high fluorine content in the natural
drinking water (2 1 80 mg / day) [5,8,16]. In industrialized countries, a major concern is the
contamination of the environment and fluoride exposure of workers in processing plants and
its compounds.

The biggest cause pollution: aluminum smelters, factories phosphate fertilizers, iron and
glass, brick factories, mines cryolite. Chronic toxicity of fluorine compounds can lead to
fluorosis industrial (8 1 80 mg / day) [13,16]. Due to their high activity fluoride is almost
always in the form of compounds of a very strong hydrofluoric acid (HF), easily soluble
fluorides such as sodium fluoride (NaF), or sparingly soluble calcium fluoride (CaF,), and a
number of complex compounds such as cryolite, apatites [19,21,24]. Hydrogen fluoride is
corrosive to the mucous membranes and skin. It is very well absorbed from the
gastrointestinal tract and respiratory tract (90% of dose) and quickly enters the bloodstream.
Serum fluoride binds calcium and magnesium ions, leading in extreme cases up to immediate
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death. In chronic poisoning inhibit the enzyme 72 magnesium-dependent, disrupts the Krebs
cycle and the production of ATP. Above the osteoarthritis patients exposed to fluorine found
pathological changes in the kidneys, central nervous system, thyroid, parathyroid [9,15,25].

Fluoride has a specific affinity for hydroxyapatite bone Cajo(PO4)s(OH),. It lists the
hydroxyl ions of hydroxyapatite crystals converting it into fluorapatite, which entails a change
of the physical characteristics of the crystals. Fluorapatite crystals are quick dimension "a"
crystal, increased crystallinity and a reduced dissolve. Increased solubility of fluorapatite is
the main cause of changes in the system fluoro osteoarthritis [11,17,25]. Fluoride also acts on
bone cells and enzymes involved in the ossification process. Stimulates osteoblast activity
[17,18,22], and reduces the number and activity of osteoclasts [10.11]. Fluor according to
some authors, inhibits the activity of alkaline phosphatase [10] and acid [17], but according to
other reports, does not alter the activity of alkaline phosphatase and acid phosphatase activity
increases [20].

Effect of fluoride is an imbalance between bone formation and destruction, with a
prevalence of delayed formation of osteoid mineralization. Histomorphometry in fluorozie
said increase of osteoblasts, increasing the density of cancellous bone trabeculae increasing
the thickness and an increase in osteoid volume [1,18,23]. Typical characteristics for the
image of bone under the influence of fluorine are macular osteocytarne bay, resulting from the
delay of mineralization [7,8,14,16]. It has also been widening and increased cortical porosity
and an increase in the activity of the periosteum [17,19]. Macroscopically, in the advanced
stages of endemic fluorosis, trapped the endo- and periostealna apposition bone. Significant
magnitude of change in the spine can cause spinal cord compression and paraplegia symptoms
[88].

It is now clear that a significant fluorine content in the bone may even lead to fatigue
fractures. Prolonged exposure to an excessive amount of fluoride can cause changes in the
type [23,24]. Disorders in the construction of micro- and macroscopic skeletal manifest in
radiological. For the typical changes fluorine adopt generalized bone disorders trabecular
structure, reactions and ossification of muscle attachments. Although the impact of fluoride
on bone tissue is exactly as described, it reports on changes occurring under the influence of
fluorine in the joints are few, and their results are contradictory.

The diagnosis of skeletal fluorosis are changing. Their diagnosis is based on data on the
exposure to fluoride, clinical, radiological and additional studies. Reported by many authors
of many joints pain, restricted mobility, are not typical. In contrast, the relevant information is
provided by radiographs. Usually performed radiographs of the spine, pelvis and long bones
of the limbs [7,15,19]. Industrial fluorosis recognizing gave Roholm in his classic 1937
monograph. [14]. On the basis of cryolite mine workers, he described three stages of
fluorosis. Stage | "Bone density is slightly increased. Bars are rough and they give a deep
shadow. Bone mass is increased and obliterated structure. Demarcation of the normal
structure is not clear in individual cases is difficult to decide whether the change is a variation
of the structure of normal or pathological feature already. Although the screening and the
difference is clear. "Stage 11" bone structure is blurred and bar join. Often the bone gives
diffuse shadow without structure. The changes are most pronounced in the pelvis and spine
and ribs and the bones of the limbs, even if they are less pronounced and often resemble the
changes described as stage 1. limbs bone marrow cavity is typically slightly tapered.

The spine is the initial or small ossification of ligaments, especially localized caudal;
they appear as a point or as galls with a tendency to build bridges between the vertebrae. In
some cases (especially in younger patients) no ossification of ligaments, but the structure of
the bone is altered so that the case must be qualified for the second stage. "Stage I11" Bone has
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spilled marble shade, where it is impossible to distinguish the details of the structure. These
changes are reflected in all the bones, but they are still the most centrally, being the most
suspicious of trabecular bone structure, pelvis, spine, ribs and sternum. In the mowe-altitude
limbs are changes in the structure corresponding to the second stage, and even a stage I.

The limb bones are irregularly thickened, some flat, others more harshly. Interosseous
membrane is ossified to a greater or lesser extent, it is also ossification of attachment of the
ligaments. Normally ossification and generalized bone sclerosis are simultaneous, although in
some older workers bone sclerosis may not be the largest on the selected ligaments. The long
bones of the medullary canal is narrowed, the tibia may even be narrowing in half. "Today,
technological progress so limited exposure to fluoride workers that advanced stages of
fluorosis by Roholma are rare.

Therefore it was necessary to develop additional preliminary stages. In previously
published studies developed criteria for the two initial stages of fluorosis: Stadium O
(suspicion of changes fluorine) Polyarticular pain and limited mobility in at most two organs-
less movement. Initial radiological ossification in the image-NYM. Ol stage (beginning with
changes fluorine) Significant pain, a significant limitation of movement in at least two organs
of movement, small reactions, the initial, slight thickening of the shafts of the long bones
[14].

2. CONCLUSIONS

Based on the results of clinical trials, experimental, computer image analysis and
morphometric measurements it is possible to formulate the following conclusions:

1. The developed image analysis software and Quantitrab Trabecula allow quantitative
assessment of bone structure on the radiograph.

2. It was significant relationship between bone structure parameters on the radiograph
obtained by quantitative analysis of radiological and histomorphometric features and content
of the mine-ratéw bone slices subject to radiological examination.

3. Typical changes in the structure of the fluorosis trabecular bone on the radiograph are: high
trabecular width and their small number and the reduced density of the trabecular meshwork.

4. Typical changes in the structure of the fluorosis areas bezbeleczkowych bone radiograph
(BZB) are increasing their number and reduce the surface.

5. The effect of fluorine on the bone cortical and cancellous dose-dependent. Chronic toxicity
moderate doses leads to inhibition of bone resorption endostealnej cortical bone and
trabecular bone growth.

Cortical indicators in patients with severe fluorosis are higher compared to those without
fluorosis.

6. Fluorosis and degenerative changes occurred more frequently in people employed in areas
with higher concentrations of fluoride. There is a change in the organ motion in subjects
affected employees not only exposure to fluoride in the mill, but also contamination of the
area of residence.
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