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| ABSTRACT

The regular functioning of the skeletal system during bone growth, remodeling & even in broken bone healing, as well as
maintaining the calcium-phosphorus balance, therefore, regarded bone remodeling was of great importance. The properties of
tissues and bone metabolism are affected by trace elements since bones are metabolically active organs. Trace elements act
indirectly by regulating the metabolism of major mineral minerals in bones, or directly by influencing the activity or proliferation
of osteoclasts or becoming part of the bone mineral matrix. This article discusses the concentration of fluorine and its effect on
bone tissue.
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1. Introduction
Fluoride "F" is the most reactive ionic compound derived from fluorine and is among 13* most plentiful elements, constituting
about (0.06%—-0.09%) of the Earth's crust (Singh et al., 2018).

Because of its presence worldwide, it significantly affects public health, having a useful effect on teeth at low
concentrations and leading to many harmful effects at high concentrations or when exposed to excessive low concentrations
(Everett, 2011).

All natural geological sources and human activities from which fluoride is formed lead to significant environmental health
risks. People in most countries are exposed to fluoride, so there is a global interest in research on this element. Skeletal fluoride
poisoning occurs due to strong and irreversible incorporation into deep bone chambers, leading to increased bone mass & density
and joint hypertrophy. (Kabir et al,2020).

The concentrations of Fluoride up to (1 mg/L™") are useful in the prevention of dental caries & depending on the degree
& duration of exposure, the harmful effect ranges from mild dental fluorosis to severe dental fluorosis, with most people being
exposed to fluoride poisoning from drinking water at concentrations exceed the WHO guidelines of (1.5) mg/L (Gupta & Ayub ,
2016). Therefore, people with fluorosis suffer from no relief of pain or symptoms because they are not diagnosed with fluorosis or
treated with medications for other conditions (Kumar et al., 2016).

Numerous sources of fluoride exposure

It was believed that humans were exposed to fluoride only by drinking water, but different studies have suggested else,
Fluoride also enters the human body from other sources around it, including through food, cosmetics, and aerosols (Chowdhury
et al, 2019; Kumar et al., 2020 ;Maity et al., 2021). However, the most common cases of excessive exposure to fluoride are in
drinking water. (Abouleish, 2016).

There are other ways of exposure to fluoride, which depend on the type of food consumed by the person, as it is found in
beverages, vegetables, and grains grown on agricultural grounds, but in small quantities (Kabir et al., 2020).

Some foods contain high amounts of fluoride concentration, as shown in Table 1. These are grow in the soil and absorb

it easily. These high amounts depend on the concentration of fluoride in soil, fertilizers, pesticides, and water used to grow these
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products, and the leakage of industrial waste containing a relatively high concentration of this element into the surrounding areas.
Tea also contains certain amounts of fluoride and is considered a source of exposure as well (Peng et al., 2021).

Infants, The usual diet and fluoride supplements can expose them to large amounts of fluoride, so care must be taken
when choosing the appropriate supplements for them because this is an important stage for healthy bone and brain development
(Viswanathan, 2018).

Industrial and agricultural workers are exposed to fluoride through their work. In addition, burning coal increases the
probability of fluoride poisoning (He et al., 2020). The ionized form of (F) is less reactive and cannot cause significant harm to
humans. (Jha et al,, 2011). Properly using dental products and n't accidentally swallowing them such as toothpaste and mouthwash,
has led to very few reported cases of fluorosis. It has been reported that pesticides and fertilizers contain high amounts of fluoride
and are, therefore a means of human exposure to it. Currently, these products are prohibited & do not take into account human
exposure to (F) (Gan et al,, 2021; Kabir et al., 2020). Drinking water is a major health effect caused by fluoride through its presence
in this water, i.e. it is the most common source of total daily fluoride intake among other sources.

Table 1: Some examples of foodstuffs that contain high concentrations of fluoride (Yadav et al.,2019).

Food stuff Fluoride concentration
(ppm)
Cow malk 1.73—56.87
Buffalo milk 3.32—-6.85
Fermented milk products 1.76—93 68
Wheat 0.51-14.03
Rice 0.51-5.52
MNaize 5.6
Bairz 2 76—3.84
Sovbean 4.0
Peas 1077
Fed gram 2344584
Bengal ocram 3.844.84
Grape 084174
Apple 1.05—220
Spinach o 872915
Cabbaoe 4 25—11.30
Letiuce 5.7
Green tea leaf T2 628902

2. Effects on bone tissues
Bone tissue consists of (5%-10%) water, (50%-70%) hydroxyapatite, (20%-40%) organic components including (type | collagen), &
(10%) non-collagenous proteins involved in bone mineralization (Osterhoff et al.,2016).

Based on the porosity and microstructure of bones, they can be classified into two types: compact bone, which is dense
bone tissue surrounding the medullary cavity or bone marrow, & spongy bone, which is a dispersed structure in bone marrow, the
skeleton of an adult consists (80%) compact bone & (20%) spongy bone, the entire bone structure is filled with blood vessels. (Kini
& Nandeesh, 2012).

Bone is constantly being remodeled by alternating absorption and accumulation. Bones are constantly being remodeled,
and the balance between these two elements and mechanical and hormonal stimuli is regulated to preserve bone structure. Any
imbalance in this balance leads to diseases characterized by low bone density, known as (osteoporosis). (Vidaud et al.,2012).

The modification of bone growth and metabolism is due to the presence of some trace elements as |, Zn, Cu, Ca, P, and
Mg. Any deficiency or increased intake of these elements is a risk factor for osteoporosis (Wang et al.,2015; Wang et al.,2020).

The elements interact with the main enzymes and regulate the processes of absorption and cellular formation by
incorporating them into the bone matrix. Therefore, these elements have a great impact on bone health. (Gaffney,2019).

Flore, a trace element found in the environment as, form fluoride, essential for humans & widely spread in (soil, rocks, & water)
that's mean it's found anywhere in world, fluoride in the environment accumulates as a result of volcanic eruptions, mineral melting,
and even human activities (Srivastava & Flora, 2020; Qin et al.,2023; Hu et al.,2024).

This element tends to accumulate in the bones in large quantities due to its strong affinity with the bones (Veneri et
al.2023).

The concentration of the trace element is closely linked to bone development. It promotes the formation of the skeleton when
consumed in sufficient quantities and within the permissible limit. Excess accumulation of fluoride leads to skeletal fluorosis (Wang
et al,2024; Yu et al.,2024; Wu et al.,2022).
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Skeletal fluorosis is a metabolic disease that commonly affects the joints. Symptoms include diffuse bone sclerosis,
skeletal pain, calcification of connective tissue & stiffness of the bone joints. This disease is associated with a disturbance in bone
metabolism through an imbalance between bone formation by Osteocytes & bone resorption by Osteoclasts (Park et al.,2024; Li
et al,2024).

Excess fluoride activates caspase 3, leading to osteoclast apoptosis, an imbalance in bone remodeling &various bone diseases.
Excessive osteoclast resorption leads to osteoporosis and autoimmune disease (Bar-Shavit, 2007; Tsukasaki et al., 2020).

Bone resorption by Osteoclasts is the main process for normal bone remodeling, so when fluoride is taken in reasonable
amounts, it promotes osteoclast proliferation & increased bone mass, alkaline phosphatase, Bone Morphogenetic Protein (BMP)
& Glas A levels in the bones  (Junrui ET AL, 2016; Tsukasaki & Takayanagi, 2019).

3. Acceptable & optimal fluoride Intake
The daily need for the human body fluorine compounds depends mainly on age (Janczuk et al., 2014).

It should not exceed on average for children nearly (1.2) mg/day, (4.2) mg/day for adult men, & nearly (3.6) mg/day
for women. Moreover, others have determined the daily requirement which ranges between (0.01 - 3.0) mg for infants & adults
according to age, respectively, as shown in Table 2(Olczak et al.,2016).

Table 2: optimal & acceptable fluoride compounds for the Human body's daily requirements

Age 06 6-12 1-3 vears | 4-8 years 9-13 14-18
months months vears vears
Recommended Intake of | 0.01-0.7 0.5-09 07-13 1.0-22 20-28 |30-386
Fluoride mg/day

4. Conclusion

Fluoride is an element that has positive effects on the functioning of living organisms & the appropriate or permissible doses are
known , documented & scientifically proven, so the health consequences must be taken into account when consuming products
containing fluoride in excessive quantities. These consequences are represented by fluoride poisoning and can damage the
integrity of the bones.
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