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Ragab Abd Elmohsen Attia Abd Elftah', Alaa Al Deen Abdalla Mohamed Ismail?, Alaa Nabil Abbas?

ABSTRACT

Objective: This study was directed to evaluate effect of Casein Phospho Peptide-Amorphous Calcium Phosphate on Some
Salivary Ions Concentration (Calcium, Phosphate, Fluoride) in Children with Early Childhood Caries in comparison with the use
CPP-ACPF and sodium fluoride 5% varnish.Subjects and methods: A total of 36 children with early child-caries (ECC), aged
between 2.5-5 years were selected for this clinical trial study. Registered children were split into three groups at random according
to the tested materials, group A; treated with non-fluoridated CPP-ACP-paste, group B; treated with CPP-ACPF-paste, and group
C; treated with 5% sodium fluoride (NaF) paste. At first, 1 ml of unstimulated saliva was collected from whole enrolled children.
In the next step, each tested material was applied on the tooth surfaces and then the saliva sampling was performed after 48
hours. The amount of phosphate ions was measured by spectrophotometer, while, calcium, and fluoride ions were measured by
chromatographic instrument. Results: This study revealed that; significant increase in phosphate and calcium ions concentration
of the saliva before and after applying the CPP-ACP and CPP-ACPF pastes. However, the applying of CPP-ACPF paste, and 5%
sodium fluoride paste significantly raise the fluoride scores of the saliva.Conclusion: In this study, the utilize of CPP-ACP also the
use of CPP-ACPF pastes can ease the remineralization of tooth surfaces and is beneficial for protecting the primary teeth.
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INTRODUCTION Dental caries can affect the children’s quality
of life. In most small children (less than 2 years
old), dental decay led to reduced weight gain and

reduced growth @. Impaired speech development

Dental caries is considered as an infectious

disease defined as localized destruction of

mineralized tooth structures by microorganism . and reduced self-esteem have been reported to be

associated with early tooth lack caused by dental
caries .

Children’s oral cavity is a rather ideal environment

for the growth of bacteria because it has a proper

temperature, contains the necessary nutrients, has
sufficient moisture and proper surfaces for bacterial

adhesion @.

Sufficient amounts of calcium, phosphate, also
the amount of fluoride ions must be obtainable in
saliva for net remineralization to take place, but
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this procedure is normally bound by the amount
of available calcium and phosphate . Therefore,
the focus on the use of non-invasive treatment
approaches such as use of non-fluoridated and
fluoridated Casein Phospho Peptide-Amorphous
Calcium Phosphate, and fluoridated paste has
increase lately to enhance the remineralization and
prevent dental caries ©.

CPP-ACP is beneficial in the treating of dental
caries, white spot lesions, hypocalcified enamel,
dentin hypersensitivity, mild fluorosis, and ero-
sion”, CPP-ACP can also block demineralization
concerning the brackets and other orthodontic ap-
pliances and ease a normal post-eruptive maturation
procedure ®.

CPP-ACP is a bioactive substance with a base of
milk products, consisting of two accessories: casein
phosphor-peptides (CPP) and amorphous calcium
phosphate (ACP) ©. CPP has a major potential to
stabilize calcium and phosphate in “nanocluster”
forms of ions in resolution and to uncommonly
promote the score of calcium and phosphate in
dental plaque ™. CPP can link to the biofilm, enamel
and soft tissues, thereby delivering the calcium and
phosphate ions exactly to the sites where they are
necessary ®19. The free calcium and phosphate ions
move out of the CPP, enter the enamel prisms, and
get the apatite crystals (9,

The fluoridated CPP-ACP “CPP-ACPF” con-
tains CPP-ACP plus sodium fluoride 0.2% (900
ppm) that is very similar to the quantity of fluoride
in the toothpaste manufactured for adults V. The
active ingredient of fluoridated paste is usually 5%
sodium fluoride, (22,600 ppm fluoride) '?. Sodium
fluoride paste is utilized to block caries develop-
ment, hold early enamel and even soft dentine car-
ies by promotion of remineralization of carious
tooth substance by formation of calcium/fluoride-
like material on the tooth surface. It is also utilized
to treat tooth hypersensitivity .
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Therefore, the purpose of this study was to ad-
just the focus of calcium, phosphate also the con-
centration of fluoride ions in the saliva of children
aged among 2.5-5 years before and after applying
non-fluoridated and fluoridated CPP-ACP pastes
and also 5% sodium fluoride paste. The supposition
was that the utilization of CPP-ACPF paste has a
considerable influence on the concentration of cal-
cium, phosphate and fluoride ions in the saliva.

SUBJECTS AND METHODS

This study was conducted on 36 patients with
ECC aged between 2.5-5 years, with no systemic
disease. Children were selected from that attending
outpatient of pedodontics clinic of Al-Azhar
University, Cairo (boys).

All children were divided randomly into three
equal groups (n=12) according to the material used
as the follow:

- Group A: children treated with application of
CPP-ACP paste.

- Group B: children treated with application of
CPP-ACPF paste.

- Group C: children treated with application of
5% sodium fluoride paste.

e Patient Selection:

Selection of patients were based on specific
inclusion and also exclusion criteria as the follow:

A. Inclusion Criteria:

Cooperative patients and their parents; and pa-
tients with early childhood caries.

B. Exclusion Criteria:

Patients with systemic disease, without caries
and good oral hygiene.

¢ Ethical Consideration:

This study was carried out after approval of
ethical committee, Faculty of Dental Medicine,
Al-Azhar University, Cairo, Boys (EC Ref No.
324/346/10/09/19).
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¢ Patient Consent:

Each parent/care-giver signed an informed
consent having details about the whole treatment
procedure before starting of the study.

*  Procedure:

After taking the informed agreement, the bac-
terial plaque was extracted utilizing a slow-speed
hand part and a soft rubber cup without utilizing
any other substances. Children/parents were asked
to avert brushing teeth, utilizing dental floss or fluo-
ride and other medical substances for 48 hours, and
then sampling of saliva was performed®.

Collecting and preparing saliva samples:

Unstimulated salivary samples were collected
in sterile container in the morning (between 8 am
and 10 am) from each enrolled child. Collection
of salivary samples was collected from patients by
asking each child to spit in a sterile container. All
the samples that were collected after application
of the different tested three materials were stored
in ice container and immediately transferred to the
laboratory (Central Laboratory Faculty of Agricul-
ture, Mansoura University) for saliva preparation
and measuring the different ion concentrations.
Samples following the same procedure, 36 saliva
samples were collected and labeled after application
of ACP-CPP, ACP-CPPF, and 5% sodium fluoride
for 48 hours 8. For the preparation of the samples,
3 ml of the saliva sample was mixed with 8§ ml of
69% nitric acid and 2 ml of hydrogen peroxide was
added to the mixture; then, to water added to com-
plete the beaker scale to100 ml ®?. After that the
mixture were putted in advanced microwave diges-
tion system (ETHOS Easy, Milestone Co., USA) for
45 mints to evenly and homogenously distributes
the mixture (Figure 1).

* Jon measuring:

The amount of phosphate ions of saliva samples
was measured by spectrophotometer (Figure 2),
and the amount of calcium and fluoride ions was
measured by ion chromatography
(Figure 3) using their specific columns ®.

instrument
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FIG (1) ETHOS Easy; advanced microwave diges-
tion system.

FIG (2) Spectrophotometer.

FIG (3) Ion chromatography instrument.

Statistical analysis:

All results were collected, tabulated, and statisti-
cally analyzed utilizing paired #-test to compare the
same group before and after the enforcement of the
material, and One-way ANOVA test to compare the
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three different groups postoperatively at a p <0.05
score of significance.

RESULTS

Phosphate ion levels:

The results of paired #-test showed that there
was significant increase of phosphate ion concen-
tration of the samples of saliva after application of

AJ.D.S. Vol.24, No. 4

CPP-ACP, and CPP-ACPF for 48 hours. However,
there was non-significant increase of phosphate ion
concentration of the samples of saliva after appli-
cation of 5% sodium fluoride for 48 hours (Table
1). While, the results of One-way ANOVA and post
Tukey’s test results showed no-statistically signifi-
cant difference between phosphate ion concentra-
tion of saliva samples CPP-ACP, and CPP-ACPF
after application for 48 hours (Table 2).

Table (1): Phosphate ion levels at baseline and after 48 hours of application of ACP-CPP, ACP-CPPF, and

5% sodium fluoride paste using paired z-test:

Variable Group Meagzgi;liafg/ml) Mt;t:isg ?:;/;sﬂ) P-value t-value df
Group A 0.4930.07 0.68820.16 <0.00001* 6.5414 11

Phoisil;t: ion Group B 0.412+0.07 0.6350.11 <0.00001% 14.1967 11
Group C 0.502+0.08 0.506:0.08 03177 1.0467 11

*; The result is significant at p < 0.05.

Table (2): Comparison of phosphate ion levels after
different treatments among the tested groups using
One-way ANOVA test:

Variable | Mean (ug/ml) | SD f-ratio P-value
Group A 0.688* 0.16

Group B 0.6354 0.11 | 7.13282 | 0.002664*
Group C 0.5068 0.08

*; The result is significant at p < 0.05.

ns; non-significant (p > 0.05)

Different letter in the selfsame column indicating statistically
significant difference (p < 0.05).

Calcium ion levels:

The results of paired #-test showed that there was
significant increase of calcium ion concentration of
the samples of saliva after application of CPP-ACP,
and CPP-ACPF for 48 hours. However, there was a
non-significant increase of calcium ion concentra-

tion of the samples of saliva after application of 5%
sodium fluoride for 48 hours (Table 3). While, the
results of One-way ANOVA and post Tukey’s test
results showed no-statistically significant difference
between calcium ion concentration of saliva sam-
ples CPP-ACP, and CPP-ACPF after application for
48 hours (Table 4).

Fluoride ion levels:

The results of paired #-test showed that there
was significant increase of fluoride ion concentra-
tion of the samples of saliva after application of
CPP-ACPF, and 5% sodium fluoride for 48 hours.
However, there was non-significant increase of
fluoride ion concentration of the samples of saliva
after application of CPP-ACP for 48 hours (Table
5). While, the results of One-way ANVA and pst
Tukey’s test results showed no-statistically signifi-
cant difference between fluoride ion concentration
of saliva samples CPP-ACPF, and 5% sodium fluo-
ride after application for 48 hours (Table 6).
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Table (3): Calcium ion levels at baseline and after 48 hours of application of ACP—CPP, ACP-CPPF, and

5% sodium fluoride paste using paired z-test:

Variable Group Meallfi;;li(z; /ml) Mtifigg ?:;/l:ﬂ) P-value t-value df
Group A 12.78+1.77 35.85+5.17 <0.00001* 23.3949 11

Calgg:llsion Group B 12.9242.09 38.6845.65 <0.00001* 243622 1
Group C 13.09+1.92 13.1041.95 0.8742 0.1620 11

*; The result is significant at p < 0.05.

Table (4): Comparison of calcium ion levels after different treatments among the tested groups using One-

way ANOVA test:
Variable Mean (pg/ml) SD f-ratio P-value
Group A 35.854 5.17
Group B 38.68* 5.65 113.67398 <0.00001*
Group C 13.098 1.92

*; The result is significant at p < 0.05.

ns, non-significant (p > 0.05)
Different letter in the selfsame column indicating statistically significant difference (p < 0.05).

Table (5): fluoride ion levels at baseline and after 48 hours of application of ACP-CPP, ACP-CPPF, and

5% sodium fluoride paste using paired #-test:

Variable Group MeaE:;;li(;eg /ml) Mt;:;;]g ?:;/I:ﬂ) P-value t-value df
Group A 0.145+0.014 0.140.013+7 0.6725 04342 11

Fl“g‘i/‘éfsio" Group B 0.156+0.012 0.550.108+4 <0.00001* 13.9718 1
Group C 0.14420.019 0.58320.145 <0.00001* 11.0234 11

*; The result is significant at p < 0.05.

Table (6): Comparison of fluoride ion levels after different treatments among the tested groups using One-

way ANOVA test:
Variable Mean (pg/ml) SD f-ratio P-value
Group A 0.1478 0.013
Group B 0.554* 0.108 65.11767 <0.00001*
Group C 0.5834 0.145

*; The result is significant at p < 0.05.

ns, non-significant (p > 0.05)
Different letter in the selfsame column indicating statistically significant difference (p < 0.05).
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DISCUSSION

Saliva can significantly influence the caries pro-
cess as well as it is necessary to maintain the in-
tegrity of the tooth structure ©. Furthermore, there
was proved relationship between the content of the
saliva, also the dental caries . Therefore, sali-
va could prevent the incidence of the dental caries
through keeping the balance among demineraliza-
tion and remineralization of teeth ¥,

However, Juarez-Lopez et al ' revealed that the
saliva alone cannot stimulate suitable conditions for
remineralization; thus, the utilization of mineralizing
agents is vital to make an environment favorable
for remineralization. Therefore, the process of
demineralization/remineralization balance depends
not only on the saliva content of calcium and
phosphorus but also, on their concentrations ‘. It
was observed that salivary calcium concentration
decreased with the increasing carious activity ©.

The results of this study found that the utilization
of CPP-ACP, and CPP-ACPF pastes significantly
increased the saliva phosphate and calcium levels.
This may be because of CCP containing the cluster
sequence Ser(p)-Ser(p)-Ser(p)-Glu-Glu- have a
remarkable ability to stabilize ACP in the metastable
solution. By the multiple phosphoryl remains, the
CPP links to form nanoclusters of ACP, barring their
growth to the critical size required for nucleation
and phase processing ”. CPP can set over 100
times more calcium phosphate than is normally
conceivable in an aqueous resolution ©'®,

This is agreement with the results of the previous
study of Poureslami et al, ®, who concluded that
utilizing CPP-ACP can significantly increase the
concentration on both phosphate and calcium ions
in saliva after application for 10 minutes. However,
Kakatkar et al, " reported that the use of chewing
gum that contains CPP-ACP significantly increase
the salivary calcium ion concentration; however, it
significantly decreases the phosphate ion concen-
tration for up to 1 hour after chewing the gum, as
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compared to the baseline. This pseudo decreases in
phosphate concentration could be attributed to the
increase in the salivary flow average after chewing
the CPP-ACP containing gum ©'?.

Additionally, the results of the current study re-
vealed that the use of 5% sodium fluoride cannot
increase the concentration of phosphate and cal-
cium ions significantly of saliva. This may be be-
cause of the utilized fluoride paste in this study did
not containing CPP-ACP that is available in other
products such as MI Paste; which contain 2% CPP-
ACP in addition to 5% sodium fluoride **-2". This
agreed with the results of Hay and Thomson, @?
which reported that the utilization of CPP-ACP sig-
nificantly decrease caries when compared with 0.05
NaF mouth washing between individuals with dry
mouth.

Fluoride ions play several significant roles in
caries-prevention; these include the formation of
fluorapatite crystals, which are more acid resistant
than hydroxyapatite, with
bonding during plaque and pellicle formation, the
enhancement of remineralization and the inhibition

interference ionic

of the microbial growth and metabolism ®:23,

The results of salivary fluoride ion concentration in
the present study significantly increase after the use of
CPP-ACPF past and 5% sodium fluoride for 48 hours.
This significant raise in the fluoride concentration is
related to the availability of high amounts of calcium
ions on plaque in children with ECC ®. This may be
due to the fact that fluoride accumulate on the plaque
in the presence of calcium ions ¥,

While, the insignificant increase in fluoride in
the group of children that was treated with CPP-
ACP, may be due to the absence of fluoride in
their composition. This agreed with the results of
Srinivasan et al, ' and El-Zayate, > who showed
that the utilize of CPP-ACP with 900 ppm fluoride
significantly remineralized softened enamel, with
greater remineralization potential of CPP-ACPF
than CPP-ACP due to presence of fluoride.
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CONCLUSION

In this study, the utilization of CPP-ACP and

CPP-ACPF pastes significantly increased levels of
the calcium and phosphate ions of saliva. While,
the use of CPP-ACPF paste and 5% sodium
significantly raised the levels of fluoride ions of
the saliva. Hence, the utilize of CPP-ACPF paste
can ease the remineralization of tooth surfaces and

is beneficial to protect the primary teeth, especially
when oral hygiene is not desirable as in children
with ECC.
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