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Sazetak

Uvod: Ortodonske bravice i drugi ortodontski elementi, oteZavaju
oralni higijenu olakSavaju akumulaciju dentalnog plaka Sto
povecava rizik od karijesa u toku ortodontskog tretmana.
Cilj: ovog istraZivanja bio je da se utvrdi koncentracija Ca i Mg u
vestackoj pljuvacki posle preventivnog tretmana. ] .
Metode: faboratorljsko ispitivanje (in vitro) obavljeno je na 90
zdravih zuba ekstrahovanih iz ortodontskih razloga.”Formirane su
tri grupe od po trideset zuba. Zubi iz svake grupe su podeljeni na
polovine_u buko-lingvalnom pravcu. Na taj nacin formirani su i
ispitivani i kontrolni uzorak, oba od jedno |stcég zuba. Bravice su
zalepljene pomocu GC Fuji OrthoTM LC (GC Amerika Cikago,
111),glasjonomer cementom modifikovanim smolom, a zubi su zatim
cuvani u vestackoj p(lguvaéki. Jednom dnevno zubi su premazivani
topikalnim gelom - CG Tooth Mousse u trajanju od 5 minuta, a
zatim vraceni u vestacku pljuvacku Preventivni _tretman je
sproveden u odredenim intervalima od 1, 3 i 6 meseci. Posle svakog
gerloda ispitivanja, vestacka pljuvacka u kojoj su uzorci cuvani je

ila koriséena za odredivanje koncentracije. Ca i Mg pomocu
Elamene_atomske apsorpcione spektrofotometrije. ]

ezultati: Rezultati ovog (in vitro) istraZivanja pokazali su da su
koncentracije Ca i Mg u veStackoj pliuvacki znacajno poveéane cak
i nakon prvog meseca od primené ovog sredstva koje oslobada Ca i
druge minerale (ukljucujuéi cement bez fluora koji se koristi za
lepljenje bravica) sa maksimalnom vredno§éu nakon tri meseca
primene. Ove vrednosti su bile znacajno nize nakon Sest meseci,
verovatno kao rezultat njegove apsorpcije u gledi. Rezultati za Mg
su isti kao i za Ca, a vrednost se poveéava, kao i njena stabilnost u
pljuvacki nakon prvog meseca. o ] o
Zakljudci: Rezultati ove in vitro studije jasno ukazuju da preventivni
materijali koji se koriste u fiksnom ortodontskom tretmanu inhibiraju
demineralizaciju gledi oko bravica i ortodontskih prstenova. Preporuka
za njihovu upotrebu kao dodatnih preventivnih metoda / sredstava je
ocigledna pored primarne oralne higijene.

Kljucne reéi: zubni karijes, preventivni tretman, koncentracija Ca i
Mg
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Abstract

Introduction: Brackets and various orthodontic elements that are
used during the treatment, make the oral hygiene difficult and the
accumulation in dental plaque much easier.Increasing the risk of
dental caries during orthodontic treatment.

The aim: of this study was to determine the concentration of Ca
and Mg in artificial saliva after preventive treatment.

Methods: The laboratory examination (in vitro) was performed in
90 healthy teeth extracted for orthodontic reasons. Three groups of
thirty teeth were formed. The teeth from each group were separated
in half in bucco-lingual direction. Thus, the control and test
specimens were obtained from the same teeth. The brackets were
bonded with GC Fuji OrthoTM LC (GC America Chicago, Ill), a
resin-modified glass ionomer cement and the teeth then were stored
in artificial saliva. Once per day, the teeth were coated with topical
gel - CG Tooth Mousse in duration of 5 minutes and then returned
to artificial saliva. Preventive treatment was at certain intervals of
1, 3 and 6 months. After each study period, the artificial saliva
where the samples were stored was used for evaluation of Ca and
Mg concentration b?/ flame atomic absorption spectrophotometry.
Results: The results of this study (in vitro) showed that the
concentrations of Ca and Mg in artificial saliva were significantly
increased even after the first month of application of this means
which released Ca and other minerals (including fluoride free
cement used to bond the brackets) with maximum value after a
three-month aﬁplication. These values were significantly lower
after six months, probably as a result of its absorption into the
enamel. The results for Mg are the same as for Ca, and the value is
increased as well as its stability in saliva after the first month.
Conclusions: The results of this in vitro study clearly indicate that
preventive materials used in fixed orthodontic treatment inhibit the
demineralization of enamel around brackets and orthodontic rings.
Evidently, their use as additional preventive methods/tools, besides
primary oral hygiene, is recommended.

Key words: dental caries, preventive treatment, Ca and Mg
concentration
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Uvod

Veliki broj pacijenata u okviru mlade
populacije reSava postojeée funkcionalne i
estetske probleme ortodontskim tretmanom.
Kontrola demineralizacije u gledi oko
ortodontskih bravica i traka tokom fiksne
ortodontske terapije je znacajan klinicki
problem. Bravice 1 razli¢iti ortodontski
elementi (elasticni, plasticni, naglavci, opruge),
koji se Kkoriste tokom tretmana, otezavaju
oralnu higijenu i znatno olakSavaju akumu-
laciju zubnog plaka.

Povecanje b roja kariogenih bakterija
takode povecava rizik od karijesa tokom
ortodontskog tretmana . Jedno od mogucih
reSenja u spreCavanju dekalcifikacije gledi
oko bravica tokom fiksno-ortodontskog
tretmana je kontinuirana upotreba 10%
Kazein fosfopeptid amorfnog kalcijum
fosfata - gel za zube GC Tooth Mousse
(Dental Cream GC Tooth Mousse). Reynolds
je izvestio da je CPP-ACP, koji je dobijen iz
mle¢nog kazeina, apsorbovan kroz povrSinu
gledi, uticao na procese demineralizacije-
remineralizacije’. ~ Nedavno istraZivanje
pokazalo je da se ovakav efekat delimi¢no
moze posti¢éi proteinom kazeina koji se
naziva CPP, koji prenosi kalcijumove i
fosfatne jone “zarobljene” u njemu, u obliku
APP?. Ovaj kompleks CPP-ACP otpusta
bioraspolozive jone Kkalcijuma i fosfata.
Postoji  mogu¢nost da  antikariogena
aktivnost CPP-ACP, ojacana inkorporacijom
kompleksa u zubni plak i na povrsinu zuba,
sluzi kao rezervoar kalcijuma i fosfata.CPP-
ACP _se vezuje za bakterijski zid i povrsinu
zuba®. U slucaju intraoralnog povecanja
kiselosti, oslobadaju se kalcijumovi i fosfatni
joni, posnzu01prezamcenostjonaLlphuvackl
I zatim talozenjem  kalcijum-fosfatno 0g
Jedinjenja na eksponiranoj povrsini zuba.
Pored toga, razgradnja CPP moze pomo¢i da
se povecapH  (pufer) proizvodnjom amo-
nijaka; pored toga, moze spreciti adheziju
bakterija na povrSinu zuba i odloziti
formiranje biofilma>. Ne postoji pregledni
rad na Cochran bazi o ulozi CPP-ACP u
demineralizaciji i remineralizaciji povrsine
zuba. Ipak, nekoliko in vitro studija je
pokazalo da proizvodi koji sadrze CPP-ACP
smanjuju demmerallzacuu 1 pojacavaju
remineralizaciju®®. CPP-ACP se moZe dodati
u zvakace gume, paste 1 kreme”. U pocetnoj
karijesnoj leziji, sa eliminacijom etioloskog
faktora (zubnog plaka), sa jedne strane, I
sprovodenjem  maksimalnih  preventivnih
mera sa druge, (oralna higijena i preventivni
tretman sa GC
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Background

A large number of patients within the
young population solve their existing
functional and aesthetic problems with
orthodontic treatment. The control of deminer-
alization in enamel around orthodontic
brackets and bands during fixed orthodontic
treatment is a significant clinical problem.
Brackets and various orthodontic elements
(elastic, plastic, sleeves, springs) that are
used during the treatment, make the oral
hygiene difficult and the accumulation in
dental plaque much easier.

Increasing the number of cariogenic
bacteria also increases the risk of dental
caries during orthodontic treatment. One of
the possible solutions to prevent the
decalcification of enamel around the brackets
during the fixed-orthodontic treatment is the
continuous use of 10% Casein Phosphopeptide
Amorphous Calcium Phosphate (Dental Cream
GC Tooth Mousse). Reynolds reported that
CPP-ACP, which is derived from milk
casein, was absorbed through the enamel
surface and affected the demineralization-
remineralization processes'. Recent research
has shown that this is accomplished by a part
of the casein protein referred to as CPP,
which carries calcium and phosphate ions
“stuck” to it, in the form of APP? This
complex of CPP-ACP  delivers the
bioavailable calcium and phosphate ions. It
has been suggested that the anticariogenic
activity of CPP-ACP relies on the
incorporation of nanocomplexes into the
dental plaque and on the tooth surface,
thereby serving as a calcium and phosphate
reservoir. CPP-ACP binds to the bacterial
wall and tooth surfaces®. In case of an
intraoral acid attack, the calcium and
phosphate ions are released, reaching a
supersaturated state of ions in the saliva and
then precipitating a calcium- phosphate
compound on the exposed tooth surface®.
addition, the breakdown of the CPP can heIp
increase the pH (buffer) by producing
ammonia; in addition, it might prevent
bacterial adhesion to tooth surfaces and
delay formation of biofilms®>. There is no
Cochrane review available on the role of CPP-
ACP in demineralization and remineralization.
Nonetheless, several in vitro studies have
shown that CPP-ACP-containing products
decrease  demineralization and  support
remineralization®®
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Tooth Mousse), stvaraju se uslovi za
dominaciju procesa remineralizacije  nad
demmerahzacgom ¢ime se zamenjuje deficit
minerala™. U’ kiselom okruZenju,” CPP-ACP
jedinjenje oslobada jone kalcijuma i fosfata,
Sto pomaze supersaturaciji usne duplje. To je
potvrdeno rezultatima dobijenim u in Vvitro
studiji od strane Zabokova-Bilbilova EM.

Naime, dobijene vece vrednosti masenog udela

Ca u gledima, posle jednomesecne primene
preventivne dentalne kreme GC Tooth
Mousse, potvrdile su ovu tvrdnju. Nakon tri
meseca od primene preventivnog stomato-
loskog gela, gled pokazuje znacajno vece
vrednosti ne samo kalcijuma , ve¢ i drugih
ispitivanih elemenata (Na, K i Mg).

Cilj ove studije bio je da se nakon
preventivnog tretmana sa CCP ACP odredi
koncentracija Ca i Mg u vestackoj pljuvacci.

Metode

Laboratorijsko ispitivanje ( u in vitro
uslovima) je sprovedeno na uzorku od 90
zdravih zuba, izvadenih iz ortodontskih
razloga. Formirane su tri grupe od po 30
zuba. Zubi iz svake grupe su preseceni na
pola u bukolingvalnom pravcu. Prema tome,
kontrolni i studijski uzorci su dobijeni od
istih zuba. Bravice su za uzorke vezane
upotrebom  smolom modlflkovanog glas

jonomer cementa,GC Fuji Ortho™ LC (GC
America Chlcago I1), a uzorci zuba su
zatim na sobnoj temperaturi Cuvani u

vestackoj pljuvacki™ sastavljenoj od 20
mmol/l NaHCO3, 3 mmol/l NaH;PO4, and 1
mmol/l CaCl, neutralne pH vrednosti.
Jednom dnevno, =zubi su premazivani
topikalnim GC Tooth Mousse gelom u
trajanju od 5 minuta, a zatim vracani u
vestaCku pljuvacku. Preventivni tretman je
sprovoden u odredenim intervalima od 1, 3 1
6 meseci. Nakon svakog perioda |sp|t|vanja
veStaCka pljuvacka u kojoj su uzorci Cuvani
koriS¢ena je za odredivanje koncentracije Ca
i Mg, primenom plamene _ atomske
apsorpcione  spektrofotometrije'*** na
slede¢i nacin: kreirali smo  kalibracioni
diagram, utvrdivali nivo Ca i Mg, izracunali
koncentraciju prema formuli.

Konstrukcija kalibracionog diagrama

Kalibracioni dijagram je konstruisan
koriS¢enjem metode standardnih rastvora za
analizirani element.

CPP-ACP might be incorporated into
chewing gums, lozenges, or creams’. In the
initial carious lesion, with the elimination of
the etiological factor (dental plaque), on one
hand, and taking of maximum preventive
measures, on the other (oral hygiene and
preventive treatment with GC Tooth
Mousse), conditions are created for the pre-
emption of remineralization processes over
demineralization, by which the mineral deficit
is replaced™. In an acidic environment, the
CPP-ACP compound releases ions of calcium
and phosphate, which helps supersaturation
of the oral cavity. This has been confirmed
with the results obtained in the in vitro study
of Zabokova-Bilbilova E.'. Namely, the
obtained higher values of the mass fraction of
Ca in the enamel after one-month application
of the preventive dental cream GC Tooth
Mousse have confirmed this statement. The
enamel after three months of application of the
preventive dental cream shows significantly
higher values not only of the calcium, but also
of t)he other examined elements (Na, K and
Mg).

The objective in this study was to
determine the concentration of Ca and Mg in
artificial saliva after preventive treatment.

Methods

The laboratory examination (in vitro)
was performed in 90 healthy teeth extracted
for orthodontic reasons. Three groups of
thirty teeth were formed. The teeth from
each group were separated in half in bucco-
lingual direction. Thus, the control and test
specimens were obtained from the same
teeth. The brackets were bonded with GC
Fuji Ortho™ LC (GC America Chicago, 1l1),
a resin-modified glass ionomer cement and
the teeth then were stored in artificial saliva'®
consistina of 20 mmol/l NaHCO-, 3 mmol/I
NaH>PO., and 1 mmol/l CaCl, at room
temperature, neutral pH. Once per day the
teeth were coated with topical gel - CG
Tooth Mousse in duration of 5 minutes and
then returned to artificial saliva. Preventive
treatment was at certain intervals of 1, 3 and
6 months. After each study period, the
artificial saliva where the samples were
stored was used for determination of Ca and
Mg concentration t%y flame atomic absorption
spectrophotometry™>**, as follows: we created
a calibration dlagram determined the level of
Ca and Mg and calculated the concentration
by the formula.

1911
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Regresiona  analiza je  pokazala
funkcionalnu vezu izmedu koncentracije i
absorbanse Ca i Mg. Za konstrukciju
kalibracionog  dijagrama  koris¢en  je
standardni rastvor Ca i Mg koncentracije
Img/L. Srednja apsorbansa za svaki
standardni rastvor kalcijuma data je u Tabeli
1iFiguri 1.

Analiticka zavisnost od apsorpcije
koncentracije Ca data je slede¢om jednacinom:
A =0,009+ T((Ca)/ ng/mL

Koeficijent korelacije je bio: 0,9963.
Analiticka  zavisnost od apsorpcije
koncentracije Mg data je sledecom

jednacinom: A = 0,1598« y(Mg)/ug/mL +
0,0105

Koefijent korelacije je bio: 0,994.
Kalibracioni dijagram za odredivanje koncen-
tracije Mg u pljuvacki sa FAAP prikazan je
na Figuri 2.

Tabela 1.Apsorpcija za odgovarajuce
koncentracije Ca u vestackoj pljuvacki

Table 1. Absorbance for appropriate concen-
trations of Ca in artificial saliva

y (Ca)/ug/ml A
0 0
1 0.010
3 0.031
5 0.045
10 0.089

Tabela 2.Vrednosti koncentracije Ca u
vestackoj pljuvacki ispitivane
grupe(mmol/L)

Table 2. Values of the concentration of Ca in
the artificial saliva in the examined group

(mmol/L)
time X SD N
1 month 3.19 0.86 30
3 months 3.86 1.30 30
6 months 1.89 1.21 30

Statisticka analiza

Za statisticku procenu koris¢ena je
analiza varijanse (ANOVA) kako bi se utvrdilo
da li postoji statisticki znacajna razlika izmedu
ispitivanih grupa.

1912

Construction of calibration diagram

Calibration diagram was constructed
by using a method of standard solutions for
the analyzed element. Regression analysis
showed functional relationship between
concentration and absorbance of Ca and Mg.

For construction of calibration diagram,
standard solutions of Ca and Mg with
concentration 1 mg/L were used. Means of
absorbance for each calcium standard solution
are given in Table 1. and Figure 1.

Analytical dependence on absorbance
of Ca concentration was given by the
following equation:

A =0.009 y(Ca)/ ng/mL

Correlation coefficient was 0.9963.

Analytical dependence on absorbance
of Mg concentration was given by the
following equation:

A =0.1598 y(Mg)/pug/mL + 0.0105

Correlation coefficient was 0.994.
Calibration diagram for determination of Mg
in saliva with FAAP is given in Figure 2.

Ca
01 y = 0,009x
0,08 R2=0,996
,8,06
,04
0,02
O v T 1
0 5 10
yipg/ml

Figura 1.Kalibracioni dijagram za odredivanje
Ca u pljuvacki sa FAAP

Figure 1. Calibration diagram for determi-
nation of Ca in saliva with FAAP

Mg
04 y=0,159x+0,010
0,3 R2=0,994
0,2
0,1
0 # T . . )
0 0,5 1 15 2
y/ug/ml

Figura 2.Kalibracioni dijagram za
odredivanje Mg u pljuvacki sa FAAP

Figure 2. Calibration diagram for deter-
mination of Mg in saliva with FAAP
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Rezultati

U studijskoj grupi utvrdena je statisticki
znacajna razlika u pogledu srednje vrednosti
koncentracije Ca u vestackoj pljuvacki nakon
tretmana od 1,3 i 6 meseci (Analiza
varijanse:F=23,013; p=0,00001); (Tabela2.,
Figura 3.). Tukey (HSD) test zanacjnosti je
pokazao da nema statisticki znaCajne razlike
izmedu tretmana od 1 1 3 meseca, dok je
izmedu tretmana od 1 i 6, i tretmana od 31 6
meseci, utvrdena statisticki znacajna razlika
(Tabela 3).

Nakon tretmana od 1,3 i 6 meseci,
utvrdena je statisticki znaCajna razlika u
pogledu srednje vrednosti koncentracije Ca u
vestackoj pljuvacki izmedu ispitivane i
studijske grupe (Tabela 4, Figura 4).

Ca (mmoliL)

T S, Dev.
0 ] #Sud, Err.
after 1 month  after 3months  after & manths o Mean

Figura 3.Vrednosti koncentracije Ca u
vestackoj pljuvacki ispitivane grupe

Figure 3. Values of the concentration of Ca
in the artificial saliva in the examined group

a5

5.5

Ca (mmel'L)

0.5 ———

- | T 45w Dev
L examined group  examined group 5. Err:
control grous control group Moan

after 3 months after 6 months

Figura 4. Komparativni prikaz vrednosti
koncentracija Ca u vestackoj pljuvacki
ispitivane i kontrolne grupe (mmol/L)

Figure 4. Comparative overview of the
values of the concentration of Ca in the
artificial saliva in the examined and control
group (mmol/L)

Statistical analysis

For statistical evaluation, a one-way
analysis of variance (ANOVA) was initially
used to see if there was a significant difference
between groups.

Results

In the stud 'group, there were statistically
significant differences in relation to the mean
values of Ca concentration in the artificial
saliva after treatment of 1, 3 and 6 months
EVariance analysis: F=23.013; p=0.00001)
Table 2., Figure 3.). The Tukey honest
significant difference (HSD) test showed that
the differences were not significant for
treatment of 1 and 3 months, and for treatment
of 1 and 6 months, and treatment of 3 and 6
months they were statistically significant
(Table 3.).

After treatment of 1, 3 and 6 months,
there were statistically significant differences
in relation to the mean values of Ca
concentration in the artificial saliva between
the examined and the control group (Table 4.
and Figure 4.).

Tabela 3. Razlike izmedu vrednosti
koncentracije Ca u veStackoj pljuvacki u
ispitivanoj grupi

Table 3. Differences between the values of
Ca concentration in the artificial saliva in the
examined group

time p
1 - 3 months 0.0634
1-6 months 0.00019*
3 -6 months 0.00010*
*Tukey (HSD) test

Tabela 4. Komparativni prikaz vrednosti
koncentracija Ca u vestackoj pljuvacki
ispitivane I kontrolne grupe(mmol/L)

Table 4. Comparative overview of the values
of the concentration of Ca in the artificial
saliva in the examined and control group

(mmol/L)
examined group control group
time = = t
X SD X SD g
1 month 3.19 0.86 0.76 0.71 11.874 0.00
000
1%
8 3.86 1.30 0.83 0.13 12.696 0.00
months 000
1%
6 1.89 1.21 0.38 0.17 6.764 0.00
months 001

*statistically significant differences
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U studijskoj grupi nije utvrdena
statisticki znacajna razlika u pogledu srednje
vrednosti koncentracije Mg u vestackoj
pljuvacki nakon tretmana od 1,3 i 6 meseci
(analiza varijanse: F=1,779; p=0,1747)
(Tabela 5, Figura 5.). Tukey (HSD) test je
pokazao razliku izmedu srednje vrednosti
koncentracije Mg u vesStackoj pljuvacki
tokom tretmana za 1,3 i 6 meseci ponaosob
(Tabela 6).

Nakon tretmana od 1,3 i 6 meseci,
utvrdena je statisticki znaCajna razlika u
pogledu srednje vrednosti koncentracije Mg
u vestackoj pljuvacki izmedu studijske i
kontrolne grupe(Tabela 7. i Figura 6.).

Tabela 5. Vrednosti koncentracije Mg u
arteficijalnoj pljuvacki ispitivane grupe

Table 5. Values of the concentration of Mg
in the artificial saliva in the examined group

(mmol/L)
time X SD N
1 month 0.438 0.164 30
3 months 0.427 0.162 30
6 months 0.368 0.129 30

In the study group, there were no
statistically significant differences in relation
to the mean values of Mg concentration in
the artificial saliva after treatment of 1,3 and
6 months (variance analysis: F=1.779;
p=0.1747) (Table 5., Figure 5.). Tukey
honest significant difference (HSD) test
showed differences between mean values of
Mg concentration in the artificial saliva
during treatment for 1, 3 and 6 months alone
(Table 6.).

After treatment of 1, 3 and 6 months,
there were statistically significant differences
in relation to the mean values of Mg
concentration in the artificial saliva between
the examined and control group (Table 7.
and Figure 6.).

Tabela 6.Razlike u vrednostima
koncentracije Mg u vestackoj pljuvacki u
ispitivanoj grupi

Table 6. Differences between the values of
the concentration of Mg in the artificial
saliva in the examined group

time p
1 -3 months 0.9633
1 -6 months 0.1937
3 -6 months 0.3018
*Tukey (HSD) test

Tabela 7. Komparativni prikaz vrednosti koncentracija Mg u vestackoj pljuvacki ispitivane i
kontrolne grupe(mmol/L)

Table 7. Comparative overview of the values of the concentration of Mg in the artificial
saliva in the examined and control group (mmol/L)

examined group

time p— p—
X SD X

1 month 0.438 0.164

3 months 0.427 0.162

6 months 0.368 0.129

1914

0.351
0.282
0.185

control group

t
sD P
0.154 2112 0.03894*
0.096 4.174 0.00010*
0.092 6.316 0.00001*
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Figura 5.Vrednosti koncentracije Mg u
arteficijalnoj pljuvacki ispitivane
grupe(mmol/L)

Figure 5. Values of the concentration of Mg
in the artificial saliva in the examined group
(mmol/L)

Diskusija

Dental krema GC Tooth Mousse
ostvaruje svoj antikariogeni efekat uz pomo¢
CPP-ACP. Mehanizam delovanja CPP-ACP
ukljucuje sjedinjavanje nanokompleksa u
zubnom plaku i na povrsini gingive, delujuci
kao rezervoar kalcijuma i fosfata. Rejnol-
dsove studije’ ukazuju da CPP-ACP inkor-
poriran u zubni plak moze znacajno povecati
nivo kalcijuma i fosfatnih jona u plaku.
Razlog je dejstvo preventlvnog preparata GC
Tooth Mousse, koji pomaze u sprecavanju
demineralizacije. Ivice gledi  reminerali-
zovane zbog izlozenosti CPP-ACP otporne
su na lateralnu indukciju Kiseline u
poredenju sa normalnom remineralizovanom
gledi, jer CPP-ACP ima sposobnost da
olaksa remineralizaciju lezija makule albe na
gledi  zbog prisustva  hidroksilapatia.
Relativno niska nukleotidna regija lezija
tretiranih sa CPP-ACP jedinjenjima, takode
mozZe pokazati bolju kristalizaciju i nizu
mikrostrukturu od intaktne gledne mase. To
je efekat koji se ocekuje u ortodontskom
tretmanu fiksnim aparatom koji je potvrden
istraZzivanjima viSe autora.

In vitro podaci pokazuju da redovna
upotreba preventivne stomatoloske kreme
GC Tooth Mousse smanjuje mogucénost
demineralizacije gledi oko bravica i razli¢itih
ortodontskih elemenata koji se koriste tokom
ortodontskog tretmana. U isto vreme, ona
stimuliSe  proces remineralizacije, $to
podrazumeva vrac¢anje minerala izgubljenih
iz hidroksilapatita gledi.

Mg (mmoliL)
[=]
"
o
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O.Ifi
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Figura 6. Komparativni prikaz vrednosti
koncentracija Mg u vestackoj pljuvacki
ispitivane i kontrolne grupe (mmol/L)

Figure 6. Comparative overview of the
values of the concentration of Mg in the
artificial saliva in the examined and control
group (mmol/L)

Discussion

Dental Cream GC Tooth Mousse
accomplishes its effect by the use of CPP-
ACP. The mechanism of action of CPP-ACP
involves the unification of the nanocomplex
in the dental plaque and the surface of the
gum, acting as a calcium and phosphate
reservoir. Studies of Re nolds' suggest that
CPP-ACP incorporated into the dental
plague can significantly increase the levels
of calcium and phosphate ions in the plaque.
This is due to the action of preventive dental
cream GC Tooth Mousse, which helps in
prevention of demineralization of the
enamel. The enamel blades remineralized by
the surface exposure of CPP-ACP are
resistant to lateral acid induction compared
to normal remineralized enamel, since CPP-
ACP has the ability to help remineralization
of white spot lesions on the enamel with
hydroxylapatite. The relatively low nucleotide
region of the lesions treated with CPP-ACP
compounds can also show a better crystal-
lization and lower microstructure than an
intact enamel. This is the effect expected in
the orthodontic treatment with a fixed
apparatus which has been confirmed by the
research of several authors.

In vitro data show that the regular use
of preventive dental cream GC Tooth Mousse
reduces the possibility of demineralization of
the enamel around the brackets and the various
orthodontic elements used during orthodontic
treatment. At the same time, it stimulates the
process of remineralization, which involves the
reverting of minerals lost from the hydro-
xylapatite of the enamel.
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Mnoge laboratorijske  studije™®™"’,
ukljuCyju¢i 1 ovu, ukazuju na efekat
oslobadanja Ca iz veStatke pljuvacke.

Rezultati koncentracije kalcijuma u vestackoj
pljuvacki pokazuju viSe vrednosti posle
jednomesecne aplikacije dentalne kreme Tooth
mousse GC (3,19 mmol/l) u poredenju sa
kontrolnom grupom gde je vrednost bila (0,86
mmol/l). Procena rezultata dobijenih posle
tromesecne upotrebe GC Tooth Mousse
pokazuje statisticku znacajnost u poredenju sa
kontrolnom grupom, pri ¢emu su vrednosti Ca
u vestackoj pljuvacki bili 3,86 mmol/L, dok je
koncentracija Ca u kontrolnoj grupi bila
1,30mmol/L. Posle Sestomesecnog perioda
vrednost kalcijuma u vestackoj pljuvacki u
kojoj su ¢uvani zubi bila je (1,89 mmol/L).
Rezultati izri¢ito ukazuju na smanjenje
vrednosti kalcijuma u vestackoj pljuvacki u
ovom Sestomesecnom periodu, Sto je rezultat
vece gledne apsorpcije .

Posle preventivne preparacije, sa
protokom vremena, uz upotrebu paste GC
Tooth  Mouss, najvee poveanje je
zabelezenou prvom tromesju, za sve
ispitivane mikrolelmente (Ca i Mg). Vestacka
pljuvacka u maloj meri sadrzi Ca i Mg, vazne
mikroelemente za maturaciju, Sto je takode
slu¢aj 1 u prirodnoj sredini i ima pozitivan
efekat na maturaciju gledi.

Poredenje  vrednosti  dobijenih  za
ispitivane elemente (Ca 1 Mg), u vestackoj
pljuvacki u razli¢itim vremenskim intervalima
(posle 1,3 i 6 meseci), sa nalazima drugih
autora nije uradeno, zbog oskudnosti takvih
podataka u raspolozivim nau¢nim studijama,
Sto govori u prilog originalnim nalazima
predstavljenim u ovoj studiji. U fazi inicijalne
karijesne lezije sa eliminacijom etioloskog
faktora, (zubni plak) na jednoj strain, i uz
primenu maksimalnih  preventivnin  mera
(oralna higijena i preventivni tretman sa GC
Tooth Mousse) s druge strane, stvaraju se
uslovi za remineralizaciju posle procesa demi-
neralizacije, koji kompenzuju deficit minerala
i mogu dostiéi biolosku repa  raciju’®®®. U
kiseloj sredini, CPP-ACP jedinjenje oslobada
jone kalcijuma i fosfata, koji pomazu super-
saturaciji usne duplje.
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Many laboratory studies*>?’, including

this study, show the effect of the release of
Ca in the artificial saliva. The results of the
concentration of Ca in the artificial saliva
showed higher Ca values after one-month
application of dental cream Tooth Mousse
GC (3.19 mmol/L), and they were higher
than the concentration in Ca control group
(0.86 mmol/L). Evaluation of the data
obtained after a three-month application of
GC Tooth Mousse showed a statistically
significant difference in relation to the
control Proup; the concentration of Ca in the
artificial saliva at this time interval was 3.86
mmol/L, compared to the concentration of
Ca in the control group (1.30 mmoI/L?. After
a six-month application of the dental cream
there was a significantly lower level of
calcium in the artificial saliva where the
tooth (1.89 mmol/L) was kept. The results
pointed out to a significant decrease in Ca in
the artificial saliva in this period (six
months), as a result of its greater absorption
in the enamel.

With the increase in the time interval
since the application of the preventative
preparation, In this case the dental cream GC
Tooth Mousse, the highest increase in three
months was observed for all examined
microelements (Ca and Mg%. The fading of
the contents of the artificial saliva with Ca
and Mg, important elements for the
maturation, suggests that this also occurs in
vivo (in the oral environment), with a
positive reflection on the maturation of the
enamel.

Comparison of the values obtained for
the examined elements (Ca and Mg) in the
this domain. This, however, speaks In favor
of the original findings presented in this
study. In the phase of initial carious lesion
with the elimination of the etiological factor
(dental plaque) on one side, and taking the
maximum preventive measures (oral hygiene
and preventive treatment with GC Tooth
Mousse), on the other hand, conditions are
created for the remineralization processes over
demineralization, which compensates for the
mineral d%ﬁgit and can reach biological
reparations’>". In an acidic environment, the
CPP-ACP compound releases ions of calcium
and phosphate, which helps supersaturation of
the oral emptiness.
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Zakljucak

Neophodno je ocuvati zdravlje zuba i
integritet gledi u periodu fiksne ortodontske
terapije primenom odgovarajuc¢ih preven ti-
vnih mera. Ocekivani efekat ovih mera je
inhibicija procesa demineralizacije gledi.
Neophodno je da pacijenti obavljaju oralnu
higijenu, ali treba naglasiti da je kod ovih
pacijenata povremeno potrebno profesio-
nalno uklanjanje plaka.

Rezultati ove studije (in vitro) pokazali
su da su koncentracije Ca 1 Mg u vestackoj
pljuvacki znac¢ajno poveéane i nakon prvog
meseca primene ovog sredstva, koje oslo-
bada Ca i druge minerale (ukljucujuéi
cement bez fluora, koji se koristi za lepljenje
bravica), sa maksimalnom vredno$¢u posle
tromesecne aplikacije. Ove vrednosti su bile
znacajno nize posle Sest meseci, verovatno
kao rezultat njegove apsorpcije u gledi.
Rezultati za Mg su isti kao i za Ca, pri ¢emu
se vrenost povecava, kao i njena stabilnost u
pljuvacki nakon prvog meseca upotreba

Rezultati ove in vitro studije jasno
pokazuju da preventivni materijali koji se
koriste u fiksnom ortodontskom tretmanu
inhibiraju demineralizaciju gledi oko bravica
i ortodontskih Zica. Pored primarne oralne
higijene,preporucuje sei njihova upotreba
kao dodatne preventivne metode/sredstva.

Conclusion

It is an imperative to preserve the
dental health and the integrity of enamel in
the period during fixed orthodontic treatment
by application of appropriate preventive
measures. The expected effect of these
measures is the inhibition of the deminer-
alization processes in the enamel. It is essential
to practice oral hygiene by the patients, but it
has to be emphasized that occasional
professional removal of the plague in these
patients is required.

The results of this study (in vitro)
showed that the concentrations of Ca and Mg
in artificial saliva were significantly increased
even after the first month of application of this
means, which releases Ca and other minerals
(including fluoride free cement used to bond
the brackets) with maximum value after a
three-month application. These values were
significantly lower after six months,
probably as a result of its absorption into the
enamel. The results for Mg are the same as
for Ca, and the value is increased as well as
its stability in saliva after the first month of
use.

The results of this in vitro study clearly
indicated that preventive materials used in
fixed orthodontic treatment inhibited the
demineralization of enamel around brackets
and orthodontic rings. Evidently, their use as
additional preventive methods/tools, besides
primary oral hygiene, is recommended.
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