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EFFECTS OF SODIUM FLUORIDE ON BONE METABOLISM AND S TRUCTURAL

CHANGES OF THE MANDIBLE IN OVARIECTOMIZED RATS
Abstract

Introduction and aim: The role of fluorides in caries prevention is widkhown, however,
due to a large number of factors affecting the tmatam of bone tissue (e.g. estrogens), the evialuaf the effect of these compounds on
the masticatory system requires comprehensive esudihe aim of the study was to examine the efiédluorides on the chosen bio-
chemical markers of bone remodelling, on the borssrand structural changes in the lower jaw (maeddf castrated rats, after six-
week exposure to sodium fluoride in different doses
Material and methods: The experiment was conducted on an animal modeyemale Wistar rats divided into four groupscantrol
group and three research groups (ovariectomizeceapdsed to fluoride compounds in different dosehe drinking water). In order to
evaluate the effect of estrogens shortage indugedbbble-sided ovariectomy and to analyze the ftlesr influence on bone metabolism
and structural changes of the mandible, tests nglissue metabolism markers, bone mineral contetite mandible, height of a molar
tooth, height of alveolar appendix and index ofratveolar appendices heights were performed.
Results: Ovariectomy procedure led to the appearance didtigoncentrations of bone tissue resorption marked lower mineral
weight of mandible, but did not exert a considegabipact on mineral weight index in animals reagjviluorides. There was no statisti-
cal difference in the heights of molar teeth betwalt experimental groups.
Conclusion Eestrogens shortage, due to ovariectomy, redouasral weight of lower jaw bones and mineral weigidex, and the
fluoride supply prevents the loss of minerals framosseous tissue.

Keywords: Rats, ovariectomy, mandible, fluoride, bone renticegmarkers, bone mineral content.
(Otrzymano: 15.06.2018; Zrecenzowano: 25.06.20H&kEeptowano: 30.06.2018)

WPLYW FLUORKU SODU NA METABOLIZM TKANKI KOSTNEJ | MIANY STRUKTURALNE

W ZUCHWACH SZCZUROW PODDANYCH OWARIEKTORMII

Streszczenie
Wsiep i cel pracy:Rola fluorkow w profilaktyce prachnicy jest powdrge znana, jednate ze wzgidu na dug liczbe czynnikw wptywa-
jgcych na metabolizm tkanki kostnej (np. estrogemggna wptywu tych zyikow na uktaducia wymaga kompleksowych bada
Celem tego badania byto zbadanie wplywu fluorkéwwyhrane markery przebudowyskg na mas kosci i strukturalne zmiany w dolnej
szczce tuchwie) kastrowanych szczurow possiatygodniowej ekspozycji naare dawki fluorku sodu.
Materiat i metody:Doswiadczenie przeprowadzono na modelu zwigym, w ktdrym samice szczuréw Wistar podzielonczbery grupy:
grupe kontrolry i trzy grupy badawcze (poddane owariektomii i ekgwane réne dawki zwjzkéw fluoru podawanych w wodzie pitnej).
Aby ocent wptyw niedoboru estrogenow wywotanego obustyoowariektomi i aby przeanalizowawptyw fluorkéw na metabolizm
kostny i zmiany strukturalnichwy, konieczne bylo przeprowadzenie axiarkerow metabolizmu kostnego oraz zaw@itawigzkow
mineralnych w kéci zuchwy, a take dokonanie pomiaréw wysold zba trzonowego, wysokd wyrostka gbodotowego i wskiika
wysokdci wyrostkow gbodotowych u badanych szczurow.
Wyniki: Na skutek przeprowadzonej owariektomii zaohserwowaysze sizenia markerow resorpcji tkanki kostnej orazsz mag
mineraly kasci szczki dolnej. Zabieg ten jednak nie miat znaoego wplywu na wskaik masy mineralnej u zwieszotrzymugcych
fluorki. Nie stwierdzono statystycznegnicy w wysokeci zzhow trzonowych pordzy grupami eksperymentalnymi.
Whioski: Niedohor estrogendw spowodowany wy@m jajnikow prowadzi do obfénia masy mineralnej Koi zuchwy oraz wskaika
masy mineralnej, a fluorki zapobiegajtracie mineratéw z tkanki kostne;.

Stowa kluczoweSzczury, wyecie jajnikow (owareiektomiauchwa, fluorki, markery przebudowyskq zawartdc skfadnikéw mineralnych koi.
(Otrzymano: 20.06.2018; Zrecenzowano: 25.06.20 Hkeeptowano: 30.06.2018)
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1. Introduction

The bone is tissue subjected to the continuousildebg process, mainly regulated by hor-
mones and growth factors [1]. Formation, evolutaord rebuilding of this tissue are multi-
phases processes, including i.e. osteoblasts’ ataior production of extra-cellular matrix
elements, activation of osteoclasts, as well ds’cgimulation for emitting of cytokines with
paracrinic and autocrinic effect in relation to behcells. These processes are coupled together
in this way that the activation of one stimulatedeaks other stages of osteogenesis. Metabo-
lism of bone depends on other factors too, onéheimnt are fluorides, used in dentistry since
more than half of century. They are strong stinauatof bones formation, what leads to in-
creasing of osseous proteins synthesis on the Wwaygtivity stimulation and proliferation of
cells of osteoblastic line, and causes an increds@becular bone’ volume and bone mineral
density [2].

Bone metabolism disturbances express in pathologgaptoms being clinically deter-
mined, of which bones fragility appears the moserf This symptom, together with decrease
of bone mass and disturbances of bones micro-aathie, is a definition of generally appear-
ing bones’ metabolic disease, as osteoporosishis. disease can lead to deterioration of life
quality, disability, and it requires appreciablaaincial expenditure concerned with its treat-
ment. The phenomenon of bone mass decrease idf¢loe & an organism ageing, too, and
additional risk factor at women is estrogens’ shget resulting from from menopause or surgi-
cal spays’ removal (ovariectomy) [3].

That’s why the one of osteoporosis prophylaxis siedtment methods is usage of an estro-
genic therapy [4]. Since osteoporosis relates ¢ontlastication organ too, there was noted last
years and increase of interest in detection ofopsteosis changes in osseous tissue of jaw bone
and lower jaw and their relation with different eises of mastication organ. Since then the
correlation was found between osteoporosis occogremd paradontium advanced diseases,
atrophy of alveolar appendix, post-menopausal ®éblss and other changes of osseous tissue
guality [5]. Clinical researches on remote resolt$luorides application in prevention of os-
teoporosis occurrence within mastication organlacking, in spite of common application of
fluorides in caries prophylaxis. Tests on animasfem estrogens shortage impact on accel-
eration of jaw bones atrophy and osteopenia afiethtremoval [6], [7], as well as they de-
scribe activity of sodium fluoride used in order goevention from progress of osteopenia
caused by double-sided ovariectomy at rats [8].

2. The aim of the study

The aim of the study was to evaluate an effeatstfogens shortage, induced by double-
sided ovariectomy, on osseous metabolism, mineeasnof jaw bones and height of rats’ al-
veolar appendixes, as well as to analyze the impfaitorides administration on mandibles in
ovariectomized rats.

3. Materials and methods

Animals: Analyses were made on 40 six-week old female Wrsitig, coming from licensed
animal husbandry of Immunology and Experimental répg Institute at Polish Academy of
Sciences in Wroctaw (Poland). All animals had geregtestations and bills of health issued by
the veterinary. Rats stayed in hutches, 5 specinmerach, in animal quarters, with standard
conditions (temperature 22°C, humidity - 60% andhdfrs lighting, alternatively with 12-
hours brownout).
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Exposure:Animals were randomly divided into 4 groups, eacimbering of 10 animals.
Group 1 (control one) composed rats getting destilvater to drink, during the period of 6
weeks and then abandoned to the procedure of pseal@ctomy, that is incision of coats
without gonads’ extraction. In the same time thmeemals groups received to drink distilled
water (group 2), water with concentration of 421qu&/L (group 3) and water with concentra-
tion of 3158 pumol F/L (group 4). These groups warbjected to the procedure of surgical ex-
traction of ovaries (ovariectomy). This operatioasacarried out in general anesthetic, using
ketamine hydrochloride into the peritoneum, in do$&0 mg/kg of weight, in the way de-
scribed by Thorndike et al. [9]. Then, during néxtveeks, up to the moment of completion of
the experiment, all animals received distilled wabedrinkad libitum.

Data Collection:All animals were weighed and subject to the dissedn the general anes-
thetic in order to collection of biological matdrfar further tests collection, after completion
of the experiment. The blood from heart was caiddn the quantity of about 5 ml, which was
destined for biochemical and enzymatic tests, dsagehe bones of lower jaw were dissected
free and subjected to radiological tests. ICTPofteptide of type | collagen) concentration in
blood serum - the marker of osseous tissue digiatieg - was tested with the radio-
immunological method, with use of set designedtésting of rat serum (Orion Diagnostica -
Finland). ALP (alkaline phosphatase) activity — tharker of bones formation, was marked
with the kinetic method, with use of Cormay ALP-8& (Hoffman - La Roche license). Min-
eral mass of lower jaw bones was densitometricalyked with the technique of absorption of
two X-rays energies, with use of DPX-L osteodems#ter (Lunar, Madison, Wisconsin,
USA), in the similar way to long bones testing [1QJL]. There was used mineral weight index,
to avoid an impact of body weight on mineral weighiower jaw bones. The indicator was
rated at the following formula:

, o Bone mineral weight (mg)
Mineral weight index = _ : (1)
Animal weight (g)

Radiological tests of dissected free lower jaw baheats were made with use of mammo-
graphical plates with X-ray apparatus with punctalrce of X-rays (type 401). Measurements
of absolute height of alveolar appendix at 1-standboth and of 1-st molar tooth’s overall
length were made after introduction of photos ® dgihaphic analyzer. The index proposed by
Adamowicz-Klepalska [12)vas used for the estimation of true height of ara@lr appendix
in the lower jaw. The index was a quotient of apjperneight measured from its back to root
top and total height of 1-st molar tooth.

o Height of alveolar appendix (mm)
Alveolar appendix index = . (2)
Height of molar tooth (mm)

Statistical analysis:Dissolutions of tested parameters were analyzeti wie help of
Shapiro-Wilk’s test. Non-parametrical methods wassumed for standardization of calcula-
tions, since some of tested parameters had digsaudifferent from normal ones. Compari-
sons of averages for constant variables were mately+ Mann — Whitney's test. The calcu-
lations were preceded by Kruskal-Wallis’s testthdé comparison of more than two averages
was necessary. All average values were calculategaich group, as well as standard deviation
(SD). Furthermore minimum (Min) and maximum (Maxlwes are contained in tables con-
taining descriptive statistics. There was assunssd,boundary one, level of significance
p<0.05, in all calculations.
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Fig. 1. Diagram of rat’s 1st molar tooth fibulacten illustrating the principle of measurement
of values indispensable for calculation of alveappendix height index
Source: Elaboration of the Authors

4. Results

All rats were weighed after completion of the exment. The lowest body weight was
found at animals in the control group - 313 + 2Hgher average body weights were found in
all tested groups subjected to ovariectomy proaaduhile the difference was statistically im-
portant (p < 0,05) (Tab. 1) only in the case ofugrgetting fluorides in the concentration of
421 pmol F /1.

Tab. 1. Rat's body weight after experiment

Control Ovariectomy Ovariectomy Ovariectomy
Animal - O pumol F /I 421 pmol F /1 3158 pumol F /I
nima
Group (n=10) (n=10) (n=10) (n=10)
Average + SD Average + SD Average + SD Average + SD
(Min - Max) (Min - Max) (Min - Max) (Min - Max)
. 313 £ 27 333 +16 342 + 30 332+32
Body weight
yweight (@) | 65 359 (305- 365) (300- 395)* | (280~ 370)
* p < 0.05 in comparison with the control group

Source: Elaboration of the Authors

The results of tests of bone tissue metabolism enarkCTP concentrations and ALP activ-
ity are all presented in table 2.
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Tab. 2. ICTP concentration and ALP activity in sagerum

Control Ovariectomy Ovariectomy Ovariectomy
Animal - Opmol F /I 421 pumol F /I | 3158 umol F /I
Grou (n=10) (n=10) (n =10) (n=10)
P Average + SD Average + SD Average + SD Average + SD
(Min - Max) (Min - Max) (Min - Max) (Min - Max)
ICTP (ng/l) (11.4-13.6) (16.8—-20.4) (13.2-18.1) (13.9-19.4)
* * k% * k%
Activity of 59.24 + 11.36 71.69 £12.35 90.23 £ 10,80 87,46 + 17.32
ALP (j./) (49.5-84.5) (58.3-94.8) (74.5-110.1) (64.5-114.8)
# H#it, #tH HHH#H, Hit
* p < 0.05 in comparison with the control gpo
** p < 0.01in comparison with group receiviGgimol F /|
# p < 0.05 in comparison with the controlupo
##  p <0.0001 in comparison with the contralugr
### p < 0.01 in comparison with group receivingrfol F /|
##### p < 0.05 in comparison with group receivingriol F /|

Source: Elaboration of the Authors

Ovariectomy procedure led to appearance of readjlidr concentrations of bone tissue re-
sorption marker - ICTP in all groups in comparisath the control group. The highest concen-
trations of ICTP were found in the group of anim@seiving distilled water. Serving of fluo-
rides in concentrations of 421 and 3158 umol F darlier period, led in groups of ovariec-
tomized rats to appearance of lower ICTP conceatratin comparison with animals receiving
distilled water to drink. While analyzing activityf bone tissue formation marker -ALP, its
increase was noted in all groups in comparison wigh control group. ALP highest activity
was found in the group of animals getting distiNeater containing 421 umol F /I, before ova-
riectomy procedure. ALP values in groups of ratsjetted to ovariectomy and getting before
the procedure 421 and 3158 umol F /I, were sigmifig¢ higher from ALP activities stated
both in the control group, and at animals afteri@eciomy, receiving exclusively distilled wa-
ter to drink. The highest activity of osseous tesgormation index (ALP) and the lowest con-
centration of osseous tissue dissolution index RCdppeared at animals receiving fluorides in
small concentrations - i.e. 421 umol F /I befoeedperation, among rats subjected to ovariec-
tomy, as it results from table 2. The results & a&malysis of lower jaw mineral weight, made
in the end of experiment, are shown in table 3.

Executed measurements showed significantly loweeral weight of lower jaw bones at
rats subjected to ovariectomy and receiving detillvater to drink, in comparison with the
control group. Ovariectomy at animals earlier reicgy fluorides in a drinking water in concen-
tration of 421 and 3158 umol F /I caused gainingwfjaw mineral weight not different from
bone mineral content of animals in the control groMineral weight index, determining min-
eral weight of lower jaw, falling on animal body ssaunit, was the lowest in the group of rats
subjected to ovariectomy and receiving distilledev@o drink, and it differed statistically from
the index calculated for remaining experimentaug
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Tab. 3. Bone mineral content of mandible and mingeaght index in rats

Control Ovariectomy Ovariectomy Ovariectomy
_ - O umol F /I 421 pmol F /I 3158 umol F /I
Animal (n = 10) (n = 10) (n = 10) (n = 10)
Group Average + SD Average + SD Average + SD Average + SD
(Min - Max) (Min - Max) (Min - Max) (Min - Max)
contentof mandiblé (221- 300) (105-273) (233- 358) (256- 377)
(mg) * *k kK
Mineral weight 0.850 £ 0.081 0.548 £0.175 0.824 £0.126 0.945 £ 0.169
index (0.764-1.007) | (0.326-0.787) | (0.668-1.102) (0.721-1.239)
*% *% *%
* p<0.01 incomparison with the controbgp O pumol F /I
** p<0.001 incomparison with group receivigimol F /|
*** p < 0.0001 in comparison with group receivingu@nol F /I

Source: Elaboration of the Authors

Mineral weight index in the group of animals sulgecto ovariectomy, increased alongside
with the concentration of fluorides being received drinking water and it was the highest in
the group receiving 3158 umol F /I. Ovariectomycaken at animals receiving fluorides
didn’t considerably impact on mineral weight indeich didn’t differ from the value of in-
dex in the control group. The results of radiolagiests being executed after completion of an
experiment are showed in table 4.

Tab. 4. Measurements of molar tooth heights, of@llr appendix heights and index of rats’ alveafgwendices heights

Height of alveolar
appendix (mm)

(23.96- 27.20)

*%*

(23.32- 28.50)

*

(18.13- 24.61)

Control Ovariectomy Ovariectomy Ovariectomy
_ - O umol F /I 421 pmol F /I | 3158 pmol F /I
Animal (n = 10) (n = 10) (n = 10) (n = 10)
Group Average + SD Average + SD Average + SD Average + SD
(Min - Max) (Min - Max) (Min - Max) (Min - Max)
Height of molar 43.90 £ 1.97 43.78 £ 2.12 42.88 +1.42 42.29 + 1.93
tooth (mm) (41.45- 46.63) | (40.80-47.28) | (41.45-45.34) | (38.86- 44.04)
24.95 +1.00 24.94 +1.65 22.22 +2.41 24.61 + 2.38

(20.73- 27.20)

*k%

index

Alveolar appendix

0.57 + 0.03
(0.53- 0.61)

*k%

0.57 + 0.04
(0.53- 0.63)

*k%

0.52 +0.05
(0.44- 0.59)

0.58 + 0.05
(0.49- 0.64)

**

* p < 0.01in comparison with group receivirgfl4umol F /I
** p < 0.02 in comparison with group receivingld@mol F /I
*** n < 0.05 in comparison with group receiving 4gmol F /I

Source: Elaboration of the Authors

Heights of molar teeth didn't statistically diffem all experimental groups. Ovariectomy
execution caused considerably decrease of alvapla@ndix height, as well as alveolar appen-
dix index in the group receiving 421 umol F /lcomparison with the rest of experimental
groups, while it didn’t considerably impact on $@mne parameters at ovariectomized animals.
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5. Discusion

The fundamental function of bone tissue is a supfomiction, because this tissue has to be
made of complete osseous matrix, which would be &blnon faulted mineralization. The
structure of an osseous tissue plays an importantip correct running of mastication organ,
the exponent of what can be alveolar appendicstigicture and size. Bone atrophy and de-
struction in the course of peridontopathy can lemadapid exposure of teeth’ roots and their
progressive and irreversible hypermobility. Theeeffis quicker teeth’ loss and reduction of
occlusion stability. The course and intensity oh&® recession processes within lower jaw de-
pend on many factors, both local and extracorpdiel For example, the reduction of estro-
gens number causes intensified loss of osseousandssan be a reason of typical osteoporosis
changes. One of the most important parameters s¢oos tissue estimation in dentistry is,
from the clinical point of view, a rate of alveolappendicitis atrophy, while the atrophy of
lower jaw’s alveolar part occurs four times fagtean in the jaw bone [14].

An animal model was used in presented thesis,derdio estimate of changes occurring in
the osseous tissue of lower jaw induced by est®gdortage caused by ovariectomy. Routine
biochemical analyses are used for the estimatichetlynamics of bones rebuilding process,
using measurements of enzymatic activity of cakating and resorbing an osseous tissue and
analyzing components of osseous matrix gettinglamd and excreted with urine during re-
sorption and bones formation processes [15]. Theason of osseous markers is commonly
used non-invasive method, possible to use botlxperemental test, and in mesh tests. They
provide information concerning an intensificatiohosseous rebuilding process and describe
the balance of bones’ formation/resorption [16],ickhis an exponent of systemic changes
[17]. The marker of bone tissue resorption was uisede thesis being presented (ICTP), com-
posing the product of bones’ degradation [18]. Ksao elaboration of determination methods
of aminoacids sequences’, being specific for cefagreleased during bones resorption [19],
the increase of ICTP concentration at rats subjeotariectomy shows intensification of re-
sorption processes (Tab. 2). Second marker, besad in related own tests, is alkaline phos-
phatase. It's not an enzyme specific for an osséssise, because it appears in the form of nu-
merous isoenzymes, coded by different genes. Hawxeemeasurement of total activity in
serum is readily available and from that reasas #till used in diagnostics and treatment [20].
ALP total activity in the serum of animals afteraoectomy, as it results from table 2, was
much higher in comparison to values being obtainethe control group. This is an evidence
of increased rate of an osseous tissue rebuildingta with estrogens shortage being caused
experimentally [14].

Generally used, from among currently used diagogstnethods serving for quantitative
marking of mineral components contents in an osséissue, is densitometry. This method
characterizes with good repeatability, short doratof measurement, low radiation dose and
high speed. This is additionally one of graphicmoes, which can show the earliest changes of
mineral components contents in an osseous tissielolvest density of lower jaw bone were
recorded in group 2, that is at animals subjeatealvariectomy, without administering of fluo-
rides, as it is showed in table 3. This matter e®afirmation of the impact of estrogens short-
age on lowering of mineralization rate of low jaanies at animals in that group. Also the min-
eral weight index, accepting animals’ weights (Thbwas the lowest for animals from group
2. Other authors researches executed on animaiBrmoahe impact of estrogens shortage on
acceleration of jaw’s bones and osteopenia afeghtextraction too [6], [7].

A number of researches, made on ovariectomizedwat® published in the world-wide lit-
erature, where the lowering of bones mineral dgngis found [21]. In presented own studies,
classical radiological tests were used for thevestion of ovariectomy impact on the possibil-

143



A. Bohatyrewicz, M. Wiechowska, A. Machoy-Maisky, A. Jurewicz, K. lzaicka, K. Grocholewicz, M. Karaczun, E. Weyna

ity of rat lower jaw alveolar part atrophy. Howewbey showed no ovariectomy impact on
height of alveolar appendix at rats. Some inve&iigaclaim that the ovariectomy itself doesn’t
lead to change of mineral density of lower jaw b{i2#, as well. One didn’t show the correla-
tion between measurements of lower jaw’s alveggreadix and the indicator determining its
density, as well. Other authors described similarations [11], [23]. However an essential
negative correlation between lower jaw bones’ nahesight and the level of ICTP concentra-
tions for the control group (group 1) and the grewth executed ovariectomy (group 2) (Fig.
2), was noted in the thesis being presented. Pre@orrelation indicates strong intensifica-
tion of bones’ resorption processes.

The second of thesis’s realized objectives wasttenation of the impact of two different
fluoride’s doses on the quality of an osseous #issurats subjected to ovariectomy (groups 3
and 4). The results of these tests were presenttbles 2, 3 and 4. The concentration of 421
umol F /I (8 mg F /) in a water administered &bs equals the concentration of fluoride pre-
sent in fluoridated water designed for food objexgifor people (1 mg F /I). While the concen-
tration of 3158 umol F /I, that is 60 mg F /I iimking water leads to the achievement of fluo-
rides concentration in serum, being obtained inreenf patient treated for osteoporosis (10 mg
F /l) [24], [25]. It is worth to notice, that suppif fluorides in the conditions of executed ex-
periment, didn’t negatively impact on rats’ bodyglgs, and there was noted even small body
weight increase in the case of 421 umol F /I detséistically characteristic (p<0,05) in com-
parison with the control group (table 1). Relevdata from the literature are different depend-
ing on fluorides doses and kind and duration oégmeriment [26]. Assuming, as other authors
do, that administration of fluorides in drinking t®areduces rat’s body weight [27], [28], [29],
and then body weight of ovariectomized rats, bexyosed on fluorides, grows up (Tab. 1).

An analysis of osseous markers at animals with weecovariectomy, which were earlier
administered with fluorides with water, showed #igant decrease of the concentration of
bones resorption marker and increase activity aesdormation marker (Tab. 2). This remarks
especially relates to animals from group 3, beixggosed to fluorides in concentration of 421
umol F /. Similar results, showing intensifiedemass metabolism at rats exposed to ovariec-
tomy, were obtained by other authors [30], [31]e Thsults presented in table 3 show, that es-
trogens shortage, due to ovariectomy, reduces alimezight of lower jaw bones and mineral
weight index, and the fluoride supply prevents frlmss of minerals from an osseous tissue.
Such an observation was described by Phipps 82j|.too. However Cheng et al. notice that
such dependence doesn’t come true at old, 12-moathswatering with fluoridated water, and
then exposed to ovariectomy [33].

An important parameter, helpful in the estimatidritee quality of mastication organ osse-
ous tissue is, from the clinical point of view, ttege of lower jaw alveolar appendix atrophy.
This phenomenon is a problem in dentistry, bec@useconnected with diminished resistance
on injuries and lower stability of prosthetic resitiions. The lack of comprehensive studies in
this matter is noticed in literature. Individual ske concern mainly the relation between fluo-
rides supply and paradontium diseases. Radiologicalies, carried out in the present thesis,
show that in the group of ovariectomized animald administered with 421 umol F /I, came
about significant height decrease of an alveolgeagdix of lower jaw bone and reduction of an
alveolar appendix height index — in comparison witer groups. The experiments on animals
confirm the impact of estrogens shortage on sigaifi acceleration of jaws’ bones atrophy
after teeth’ extraction [6], [7], [34]. However Lodis et al. [35] excludes the impact of differ-
ent doses of fluorides’ concentrations in a drigkiwater on an alveolar appendix height. Ob-
tained results of own studies, as well as othenast reports, confirm diverse and multidirec-
tional influence of fluorine compounds on an ossebtssue, including an alveolar appendix
height [36], [37]. One should also remember thaspite recognition the fluoride as a strong
stimulator of bones formation, they directly incsed osteoblasts quantity not in every experi-
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mental model. Stimulation of osseous cells’ prodifeon by fluorides, can depend on the pres-
ence of such factors as parathormon, calcitonsylin or insulin-alike growth factor. More-
over, fluoroapatites rising under the influencdlodrides are soluble and prone to resorption in
a lesser degree than hydroxyapatite is, but booetining numerous fluoroapatites crystals
are more fragile and sensitive to stretching artdtian, at the same time, despite increased
osseous weight. Also, taking fluorine compoundgidity under consideration and ambiguous
impact on an osseous tissue, one should continlomkoand answer for the question concern-
ing purposefulness and effectiveness of fluoridgglieation in osteoporosis prophylaxis and
treatment. Potential benefits from such a thergeyrscurrently to by disputable.

6. Conclusions

» Estrogens shortage, due to ovariectomy, reducesratinveight of lower jaw bones and
mineral weight index.
» The fluoride supply prevents loss of minerals framosseous tissue.
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