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ABSTRACT

Introduction: The present study was undertaken to assess the caries activity by comparing
the pH, buffering capacity, calcium, phosphorous, amylase along with the association of
mutans in saliva for caries-free and caries-active children and to find out the interrela-
tionship amongst the two groups.

Methodology: The study sample of 80 children, aged between 4 and 8 years were included in
the study. Caries status of each child was recorded using DMFS. They were divided into two
groups: (i) caries-free group (40) and (ii) caries-active group (40). After collecting the salivary
samples, mutans were determined using Saliva-Check mutans kit and buffering capacity
by Saliva-Check Buffer kit. The remaining samples were sent to laboratory for analyzing pH
by electrode pH meter, calcium by OCPC(o-cresolphthalein complexone) photometric
method, phosphorous by phosphomolybdate/UV method, amylase by CNP-G3(2chloro-4-
nitrophenyl-alpha-maltotrioside) method using semi-autoanalyzer.

Results: The results obtained were tabulated and subjected to statistical analysis. The pH,
buffering capacity, calcium and phosphorous level were found to be increased with the
decrease in the caries activity of the children whereas amylase activity was increased with
the increase in caries activity. It was observed that 77.5% children were tested positive and
22.5% were tested negative for mutans in caries-active group whereas 100% children were
tested negative for mutans in caries-free group.

* Corresponding author. M-207, SPS Heights, Opposite DPS Indirapuram School, Ahinsa Khand II, Indirapuram, Ghaziabad, Uttar Pradesh,
India. Tel.: +91 8527930000, +91 9311746888 (mobile).
E-mail address: shikhasaxenag8l@gmail.com (S. Singh).

http://dx.doi.org/10.1016/j.jobcr.2015.05.001

2212-4268/Copyright © 2015, Craniofacial Research Foundation. All rights reserved.


mailto:shikhasaxena81@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jobcr.2015.05.001&domain=pdf
www.sciencedirect.com/science/journal/22124268
www.elsevier.com/locate/jobcr
http://dx.doi.org/10.1016/j.jobcr.2015.05.001
http://dx.doi.org/10.1016/j.jobcr.2015.05.001
http://dx.doi.org/10.1016/j.jobcr.2015.05.001

60 JOURNAL OF ORAL BIOLOGY AND CRANIOFACIAL RESEARCH 5 (2015) 59—64

Conclusion: The physicochemical properties of saliva, such as pH, buffering capacity, cal-
cium, phosphorous, amylase and Streptococcus mutans has a definite relationship with

caries activity.

Copyright © 2015, Craniofacial Research Foundation. All rights reserved.

1. Introduction

Oral cavity is constantly exposed to the influence of adverse
environmental factors and saliva is the first secretion to come
in contact with exogenous substances. This complex biofluid
represents a mixture of various fluids and components that
helps in maintaining the oral health."

Dental caries is an infectious, communicable disease
resulting in demineralization and destruction of tooth struc-
ture by acid-forming bacteria. The number of mutans strep-
tococci in saliva can be used for evaluating the caries risk.”

The study of saliva has always been an interesting aspect
as saliva represents all the ions usually present in body fluids.
The ability of saliva to buffer acids is essential for maintaining
pH values in the oral environment. Bicarbonate ions play a
major role in determining the pH and buffering capacity of
saliva that can help protect teeth against attack from acids
produced by bacteria.

Saliva also plays an important role in maintaining the
integrity of dental tissues due to the presence of calcium,
phosphorous and other inorganic ions as this environment is
known to facilitate remineralization of incipient lesions or
demineralized zones of enamel. Thus calcium and phospho-
rous in saliva forms a natural defense mechanism against
dissolution of teeth.’

Amongst the various other salivary enzymes and electro-
lytes, amylase is the most abundant enzyme found in human
saliva and is thought to be causing caries by binding its alpha
portion to the bacteria.

Thus the study aims to compare the physicochemical
properties of saliva between the caries-free group and caries-
active group, to find out the activity of Streptococcus mutans in
both the groups and find out the association between salivary
constituents, mutans and caries.

2. Material and methods

This study was conducted in the Department of Pedodontics
and Preventive Dentistry and Department of Biochemistry, at
L.T.S — CDSR, Muradnagar, Ghaziabad (UP). The permission of
the Ethical and Research Committee was obtained prior to the
study. Eighty children (boys 26 and 54girls) between age group
4—8 years participated in the study. They were divided into
two groups: caries-free and caries-active groups. Caries status
of each child was scored by using decayed, missing, filled
surface index (DMFS) given by Klein, Palmer, Knutson. Forty
children were caries-free having DMFS = 0 as a control group
and 40 were caries-active having DMFS > 5 as a study group.

After explaining the procedures for the study to the patient
and their parents, informed consent was obtained. Each child
was given a simple explanation as to the nature and reason for
the tests following which the unstimulated salivary samples
were collected in a graduated beaker and were further sub-
jected to centrifugation for lab analysis. This excludes the
chair side tests.

The collected salivary samples were conducted to
following tests:

2.1. Chair side tests

e Saliva-check mutans kit (G.C Corporation, Japan) was used
to analyze the presence of mutans. The sensitivity of kit is
90.9% and specificity is 97.4%. This kit provides a semi-
quantitative evaluation of the level of mutans strepto-
cocci in saliva in 15 min by using monoclonal antibodies.
(Fig. 1)

e Saliva—check buffer kit (G.C corporation, Japan) was used
to determine the buffering capacity (Fig. 2).

2.2. Lab tests

e Systronics electrode pH meter 361(lutron) by systronics
India Ltd. used to evaluate the Salivary pH* (Fig. 3).

e Total calcium and phosphorous were determined colori-
metrically on semiautoanalyser by OCPC (o-cresolph-
thalein complexone) photometric method at 570 nm and
phosphomolybdate/UV method as an endpoint reaction at
340 nm respectively® by commercially available kit from
Erba Transasia Biomedical, Ltd.

Fig. 1 — Saliva-check mutans kit.
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Fig. 3 — Systronics electrode pH meter 361.

e Total amylase was determined by CNP-G3(2chloro-4-
nitrophenyl-alpha-maltotrioside) method on semi-
autoanalyser (model no. microlab 200 by Merck Japan)
(Fig. 4) by commercially available kit from Erba Transasia
Biomedical, Ltd.

The values obtained for each method were documented
and further subjected to statistically analysis.

2.3. Statistical analysis

The obtained data were complied and tabulated and then
analyzed by SPSS (version 16) software. Mean and standard

deviation were calculated for all the variables. Quantitative
data such as pH, buffering capacity, calcium, phosphorous,
and amylase were expressed by mean and standard deviation.
Independent t-test was applied to observe the difference be-
tween the means for normally distributed data. Qualitative
data such as presence of S. mutans was represented by per-
centage test. The difference between the percentages was
observed by Chi-square test. The correlation of DMFS with pH,
buffering capacity, calcium, phosphorous were examined
using Pearson correlation coefficient and amylase by Spear-
man's correlation. Significance for all the statistical tests was
determined at a p-value of 0.05 or less.

3. Results

e It was observed that the mean values for pH, buffering
capacity, calcium and phosphorous were higher in caries-
free group that suggests with the increase in the level of
tested parameters, caries activity decreases and with the
increase in the mean value of a-amylase, caries activity
also increases. (Table 1, Figs. 5 and 6)

e Association of mutans with caries among the two groups

was seen. 77.5% samples were tested positive and 22.5%

were negative among caries-active group (Table 2, Fig. 7).

Distribution of children in different DMFS category was

done according to age. The comparison of dmfs score less

than 0 and more than 0 was compared among various age

Table 1 — Mean and standard deviation of DMFS, pH, buffering capacity for caries-free group and caries-active groups.

Group N Mean Std. deviation P-value

DMFS Caries-free 40 — — —
Caries-active 40 8.55 1.877

Ph Caries-free 40 7.20 0.24 0.000
Caries-active 40 6.07 0.53

Buffer capacity Caries-free 40 10.92 0.86 0.000
Caries-active 40 7.46 1.46

Calcium Caries-free 40 4.84 1.01 0.000
Caries-active 40 2.04 0.53

Phosphorous Caries-free 40 3.07 0.35 0.000
Caries-active 40 2.11 0.67

o-amylase Caries-free 40 7809.10 2240.3 0.000
Caries-active 40 19793.4 14651
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@ caries free
B caries active
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Fig. 5 — The bar diagram depicts the comparison for pH and
buffering capacity between the two groups.

|- caries free
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Calcium

Phosphorous

Fig. 6 — The bar diagram depicts the comparison for Mean
and standard deviation for Calcium and Phosphorous
between the two groups.

groups and there was no significant difference was found
among the various age groups (Table 3).

e Comparison of DMFS score between boys and girls was
done. No statistically significant difference was observed in
the mean DMFS among the boys and girls (Table 4).

4, Discussion

Saliva is a complex body fluid that provides a general protec-
tive function for exposed oral hard tissues. Thereby role of
saliva in protecting caries can be summarized under four as-
pects: clearance, buffer capacity, balancing demineralization
or remineralization and antimicrobial action. The main
advantage of saliva as a diagnostic tool is its easy availability

Table 2 — Percentage of presence of mutans among Carie-
free and Caries-active groups.

S. Caries-free no. Caries-active no. Total
mutans (%) (%)

Negative 40 (100.0%) 9 (22.5%) 49 (61.3%)
Positive 0 (0%) 31 (77.5%) 31 (38.8%)
Total 40 (100.0%) 40 (100.0%) 80 (100.0%)

caries free

caries active |g s.Mutans+ve
@ S.Mutans-ve

Fig. 7 — Bar diagram shows the percentage of presence of
mutans among the two groups.

along with
constituents.

its positive correlation amongst salivary

4.1. Salivary pH

In the present study, pH was determined by electrode pH
meter and an inverse relationship between DMFS and pH was
found. The pH values for caries-free group was in the range of
6.9—7.2 and for caries-active group was 5.8—6.2 which is in
accordance with Gopinath® who measured pH by saliva
testing kit by GC Asia and found pH values in the range of
5.2—6.2 in caries active group. Tulunoglu’ also showed that pH
values were higher in caries-active group as compare to
caries-free group in Turkish children that was also in
concurrence with the study.

4.2. Salivary buffering capacity

Salivary buffering system is one of the mechanisms protecting
human teeth from environmental hazards. In this study the
mean buffering capacity that is 10.92 for caries-free group was
higher as compared to caries-active group that is 7.46 which
was statistically significant (p < 0.001) and inversely propor-
tional to DMFS. Similar results were found in a study by
Tulunoglu et al.” Muracciole® found that the subjects immune
to caries had a high buffering power and subjects with
rampant caries had low buffering power. Gopinath® also

Table 3 — Distribution of children in different DMFS

category according to age.

Dmfs
Mean Std. deviation F-value P-value
4 years 7.00 4.76 0.982 0.423*
5 years 4.76 5.10
6 years 3.17 4.78
7 years 3.35 4.17
8 years 3.17 3.54

One-way ANOVA test.
#Non-significant difference (P-value > 0.05).
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Table 4 — Comparison of DMFS score between boys and
girls.

Sex Dmfs

Mean Std. deviation P-value Mean difference

Male 5.19 4613 0.095 1.803
Female 3.39 4.410

Unpaired or Independent Samples Test.
# Non-significant difference (P-value > 0.05).

observed that 95% subjects with more than 5 DMFS had a
significantly low saliva buffering capacity. Malekipour®
showed that buffering capacity for caries-active group was
low as compared to caries-free group. All these studies were in
concurrence to the present study.

4.3. Salivary calcium and phosphorous

The balance between demineralization and remineralization
depends on the salivary calcium and phosphorous concen-
tration. Calcium and phosphorous should be saturated in
saliva to cause an effect on demineralization and remineral-
ization.” In current study it was found that salivary calcium
and salivary phosphorous values were significantly higher in
caries-free group than in caries-active group. An inverse
relationship between calcium and phosphorous with DMFS
was observed which is coinciding with Shaw and Murray"°
who observed that mean levels of both calcium and phos-
phorous for the caries free group were higher than for those
children in caries active group. Horton'' concluded very
clearly the association between carious teeth and low calcium
in saliva. Tulunoglu’ found calcium levels higher for caries-
free group than caries-active group. Shannon'’ observed
that parotid fluid inorganic phosphorous concentration was
inversely related to dental caries experience.

4.4. Streptococcus mutans

Dental caries is the most prevalent dental disease affecting
human race. Specific types of acid-producing bacteria, espe-
cially S. mutans, are strong acid producers and hence cause an
acidic environment thereby creating the risk for cavities. In
this study SALIVA CHECK MUTANS chair side test kit was used
to determine mutans and found that 77.5% of children in
caries-active group tested positive for mutans and 22.5%
tested were negative, whereas 100% of children in caries-free
group tested negative for mutans. Brathall’® in their study
observed that low levels of S. mutans were associated with
very low caries prevalence and higher levels were associated
with high levels of carious lesions. Kristoffersson'* concluded
that those children with high salivary S. mutans counts had
significantly more DMFS than children with no detectable S.
mutans.

4.5. Salivary amylase
Salivary ¢-amylase is one of the richest components of human

saliva. Binding of a-amylase to bacteria and teeth have
important implications for dental plaque along with caries

formation. The present study determines amylase by CNP-G3
method. The amylase concentration was higher for caries-
active group as compared to caries-free. This showed a
direct relationship between amylase and DMFS. The p-value
for amylase was statistically significant (p < 0.001) which is in
accordance with Balekjian'® who showed that parotid saliva
samples of caries rampant group had a significantly higher
level of iso-amylase than caries-resistant group. Sylvester®
showed that parotid and whole saliva from susceptible rats
showed greater amylase activity than the saliva from resistant
rats.

4.6. Conclusion

The results of this study indicate that saliva is an important
factor in determining the prevalence of dental caries and can
predict the possibility for future lesion. These tests can give
sufficient and reliable information required to educate and
motivate the child as well as parents. Hence the above salivary
tests can form a routine diagnostic tool and can be used as an
alternative investigation for diagnosing oral conditions as it is
readily available and non-invasive when treating the patients
with high caries risk. The study has shown a definite rela-
tionship of pH, buffering capacity, calcium, phosphorous,
amylase and S. mutans with the caries activity.
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