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ABSTRACT

Aim: The purpose of this study was to assess the salivary bacterial level and dental caries

experience in children with black stained teeth.

Methods: The sample comprised 73 children aged 4-6 years with black stains where the caries
experience was evaluated using dmft index. Also, the salivary sample was taken into a sterile
container and taken to the laboratory within 1 hour for processing. In the laboratory saliva dilution
was done and sample was placed into a plate which contains Brain heart infusion agar. From the
plate, identification of the morphology of Actinomyces was done. The colony of Actinomyces
on the plate was counted with colony counter using colony forming unit. With the same salivary

sample the pH was measured using the pH meter.

Results: Among the children with BS, the mean dmft was (2.3), most children had very low
dmft score (42.5%). So this showed lower caries experience in children with black stains. Regarding
the Actinomyces count the results showed higher number of Actinomyces in children with BS.
However it was statistically insignificant. pH of the studied children was mainly in the alkaline

range with a mean (9.07) with prevalence (75.2%).

Conclusion: The results of this study indicate that in this small sample of Egyptian children
with black stainsthey were found to have lower caries experience. The salivary bacterial count of
Actinomyces was high in the same group of children and that the higher the Actinomyces number

the less the dmft score. The children with BS also showed pH mainly in the alkaline range.
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INTRODUCTION

The oral cavity plays a very important role
in the protection and preservation of systemic
health, it is involved in the nutritional intake and
communication. The teeth are involved in all 3
roles, and dental diseases lead to multiple problems
such as difficulty in swallowing, chewing or even

phonetic problem.”

Black stains are often associated with esthetic
and psychological trauma to the patient. For this
reasons the patient seeks dental care. Any changes
in the three distinct layers of the tooth the enamel,
dentin and cementum will cause modification in the
appearance of the tooth leading to a change in its

light transmitting and it’s reflecting properties. ®

Black (BS) are

discoloration of the tooth. It differs in the severity,

stains type of extrinsic
location, degree of adhesion and composition. It
is characterized as dark lines or an incomplete
coalescence of dark dots found mostly on cervical
third of the crown and following the contour of the
margin of the gingiva, which is firmly attached to

the tooth surface.®

Slots et al., (1974) reported that chromogenic
bacteria were proposed as etiological factor in
production of black stains. Former study has
assumed pevotella melaninogenica was related
to black stains on tooth. But the most common
microbiological composition of BS was found to be

Actinomyces.®

Children with BS were found to have low
caries experience in most epidemiological studies

worldwide.®

The Aim of this study was to assess the salivary
bacterial level and dental caries experience in

children with black stained teeth.
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MATERIALS AND METHODS

Study design

A Cross- sectional observational study.

Sample size Determination:

We applied a convenient consecutive sampling;
it included all eligible children with black stain.
However; considering the previous paper by Lopez
Martinez, et al, 2016, the prevalence of caries in
children with black stain was 5%. Using a precision
of 5,a design effect set at 1 with 95% CI (confidence
interval), a total sample size of 73 children with
black stain recruited.The sample size was calculated
by Epi info.©

A sample of 73 participants age 4-6 years old
was randomly selected from a population that
attended the Outpatient clinic of Pediatric Dentistry
and Dental Public Health Department, Faculty of
Dentistry, Cairo University, Egypt.

All boys and girls who met the following criteria
were included in the sample (1) Patients with black
stained teeth (2) primary dentition (3) cooperative
children (4) medically free.

The dental caries of all patients was recorded
using dental mirror and explorer. The caries
experience was recorded in diagnostic chart
by one examiner only using the World Health
Organization (WHO) criteria for deciduous teeth
and dmft caries index (sum of decayed, missed, and
filled primary teeth.!”

For the salivary sample collection the patient
was asked to refrain from drinking and eating for at
least 1 hour before collection of the salivary sample.
(™ Patient was given a drinking bottle containing
distilled water and asked to rinse their mouth well
for 1 min.® To reduce the effect of sympathetic
tone, patient was asked to sit in an upright position
and relax without speaking and moving for few a
minutes.”” Five minutes after this oral rinse, patient
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was asked to spit into 15ml sterile calibrated tube.
Put the tube on ice while collecting more saliva
sample.® 5Sml volume of saliva was collected.
Samples were taken to the laboratory within 1 hour
for processing 19

In the Microbiology laboratory:

Dilution of the saliva was done and inoculate the
plates with 1 drop of diluted culture spread over the
surface using a sterile bent glass rod. The sample
was placed into a plate which contained brain heart
infusion agar. Then the plate was inserted into an
anaerobic jar and incubated in incubator with gas
pack for at least 10 days at 35-37°C. After the
incubation period the colonies started to appear
as a yellowish sulfer granules. The colony of
Actinomyces on the plate was counted with colony
counter using the colony forming unit method
(CFU). ®

In the Biochemistry laboratory:

The pH of the saliva was done using single
electrode digital pH meter. The pH meter was
calibrated every day. The pH meter was powered
on. The probe was rinsed in distilled water and dry
it with a clean, soft towel. The probe was carefully
placed into a small container of the saliva and stir
it briefly with the probe tip. The probe remained in
the fluid sample until the digital display stabilizes.
The electrode was washed with distilled water and
dried with absorbent paper after each analysis. The
liquids and chemicals were freshly prepared every
day.®

Statistical Analysis:

Data was analyzed using IBM SPSS advanced
statistics (Statistical Package for Social Sciences),
version 24 (SPSS Inc., Chicago, IL). Numerical data
was described as mean and standard deviation or
median and range. Categorical data was described
as numbers and percentages.
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RESULTS

dmft mean was 2.3 and the minimum dmft was
0, while the maximum dmft was 10 as presented in
table (1).

- Very low dmft was the highest percentage
among all classes (42.5%), then moderate dmft
(26%), then low dmft (15.1%), followed by high
dmft (12.3%) and finally very high was the lowest
percentage (4.1%).

TABLE (1): dmft of the studied children:

N Mean SD Min. Max.
Dmft 73 2.3 23 0 10
N:count M:mean  P: probability level

Min: minimum Max: maximum

pH mean of the studied children was 9.07, the
lowest pH was 6.9 while the highest was 9.9 as
presented in table (2). The pH range (9-9.9) was the
highest range (75.2%), then pH range (8-8.9) was
(19.2%), while the lowest percentage was pH range
(6.9-7.9) as it was (5.6%).

TABLE (2): pH of studied children:

N Mean SD Min. Max.
pH 73 9.07 0.55 6.9 99
N:count M: mean  P: probability level

Min: minimum Max: maximum

Comparison between different dmft regarding
pH ranges was performed by chi square test which
revealed in significant difference between them as
p=0.1 (insignificant in P>0.05).

Mean of Salivary bacterial count of the studied
children was 12.4, the lowest salivary bacterial
count was 1 while the highest was 30 as presented in
table (4). The salivary bacterial count 10-20 was the
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TABLE (3): pH distribution regarding dmft:
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v. low Low Moderate High v. high
pH distribution P
among dmft N %
N % N % N % N % N %
6.9-79 4 5.6 1 25 2 50 0 0 1 25 0 0
pH 8-89 14 19.2 2 143 2 143 6 429 2 143 2 143 o1
9-99 55 752 28 50.9 7 12.7 13 23.6 6 10.9 1 1.8
N: count % percentage P: probability level

highest percentage (49.2%), then salivary bacterial
count <10 was (34.2%), while the lowest percentage

Comparison between different dmft classes

regarding bacterial salivary count was performed

was salivary bacterial count > 20 as it was (17.5%)

TABLE (4): Salivary bacterial count of the studied

by chi square test which revealed insignificant

difference as p= 0.1 (insignificant difference >0.05

Correlation between salivary bacterial count

and age, pH & dmft was detected by performing

children

N Mean SD Min. Max.
Sali
AVAY 93 | 124 | 68 30
bacteria

Pearson’s correlation coefficient test that revealed

weak positive correlation regarding age & dmft

N: count M: mean

P: probability level

Min: minimum Max: maximum

while revealed weak negative correlation with pH.

Table (5): Salivary bacterial distribution among dmft:

Salivary bacteria v. low Low Moderate ngh V. hlgh
distribution among P
N %
dmft N % % N % N % N %
<10 25 | 342 14 56 20 1 4 2 8 3 12
Salivary
. 10-20 | 39 | 492 14 359 12.8 15 38.5 5 12.8 0 0 0.1
bacteria
>20 9 17.5 3 333 11.1 3 333 2 222 0 0
N: count % percentage P: probability
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TABLE (6): Correlation between Salivary bacterial
count & pH, age & dmft:
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Age 0.061% 0.60
pH -0.057%%* 0.61
Dmft 0.081%* 0.49

r: Pearson’s Correlation Coefficient, P-value: Probability

level

*Weak positive Correlation **Weak negative Correlation
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Fig. (2): Correlation between salivary bacterial count & pH.

Fig. (3): Correlation between Salivary bacterial count & dmft

DISCUSSION

Black stains or commonly known as staining is
deposit pigmentation found on the tooth surface.
Lower dental caries experience has been observed
in children and teenagers with the presents of
black stains on dental structure. Different salivary
bacteria are found in children with BS, but the most
microorganism were gram-positive. The majority of
these were the facilitative anaerobic rods, typically
the Actinomycins., )

This study is an observational study that was
conducted in order to assess the salivary bacterial
level and dental caries in a group of children with
black stained teeth. To understand the role of
bacteria in pigment formation and it’s relation with
dental caries.

The children included are 4-6 years old with
primary teeth only. This age was chosen as black
stains are more common in school-age children
who are in the period of primary dentition .This is
due to the nature of primary teeth enamel surface
that has a high permeability and porosity levels
than permanent teeth and enamel thickness that is
thinner. ®

Both genders were included in the study. This
was because other studies showed no correlation
between sex and BS prevalence. !>
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Patients were asked to avoid drinking and eating
or preforming any oral hygiene procedures for at
least 1 hour before collection of the salivary sample.
Collecting saliva after drinking anything will
include water, dilutes saliva and reduces the amount
of bacteria. In addition to diluting the sample, eating
could introduce other bacteria to the sample.

To reduce the effect of sympathetic tone, patients
were asked to sit in an upright position and relax
without speaking and moving for few a minutes.
As many reports have suggested that psychological
stress induce salivary alpha-amylase and cortisol
levels. ¥

Samples were obtained by spitting method as
during spitting more bacteria are obtained compared
to the drooling method, which can affect further
analysis of saliva compounds.'® The pH of the
saliva was measured within 1 hour in the

Biochemistry lab in order to prevent any

deterioration to the sample.'”

The bacteria chosen in this study for salivary
analysis was Actinomyces. This was because
former studies showed that there are significant
differences in the micro flora of plaque from teeth
without black stain and with black stain. In dental
plaque with black stain, gram-positive rod-shaped
bacteria represents 90% of the organisms in the
acquired pellicle, which is a very high percentage
when compared to the number of gram-positive
rod-shaped bacteria found in normal dental plaque
which is 35-42% of the organisms in the acquired
pellicle. Gram-positive rod-shaped bacteria are the
most prevalent and found in all samples. Most of the
isolated microorganisms are facultative anaerobic,
microaerophilic, branched, catalase negative that
are characteristic of Actinomyces. @

The prevalence and severity of caries in
childhood has been decreasing around the world."
This was shown in the last survey in Egypt which
revealed a mean dmft score of a (3.23+4.07) and a
prevalence of 74% in at 3-6 years of age.® In our
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study the mean of the dmft score was (2.3). Most
children were in very low dmft score (42.5%).

The overall result of the present study was that
children with black stains had a lower dental caries
experience, when evaluating children aged 4 to 6
years. However the difference were not statistically
significant.

When comparing the dmft, salivary bacteria
count and pH with the children gender and
age insignificant difference was found as other
studies. (!Z19)

The salivary bacterial count of Actinomyces
was mostly higher range for the samples that was
taken with prevalence of (49.2%) with mean of
(12.4). Previous study by Budiarjo et al., 2013
had found the relative abundance of Actinomyces
was higher in children with black stain with mean
(30.87£13.30) compared to children without
black stain with mean (26.12+10.73). ® The study
confirm this finding. The same study concluded that
the quantity of Actinomyces on children saliva with
and without BS is not statically significant, which
is also in consistent with our results. This may be
due to the possibility that Actinomycetes bacteria is
involved in the deposition of black stains. ” Another
reason may be that the intake of iron supplements
and the regular consumption of iron rich foods
could favour the development of a chromogenic
microbiota.!® Using real-time PCR, Heinrich-
Weltzien et al. (2014) found no significant difference
in the prevalence of A. actinomycetemcomitans and
P. intermedia between black stain group and control
group.

The results show that the children with higher
count of Actinomyces have very low to moderate
dmft score mainly. This results go in accordance
with the results of the study (Yang, Zou, & Li,
2007) where Actinomyces spp. were detected 100%
in the caries-free group, while 95% in the caries-
susceptible group.'® Heinrich-Weltzien et al,
2014 suggested that the significantly high level of
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Actinomycins and the tendency to lower S.mutans
detectedin BS samplesis associated with lower caries
experience.!” This also may be due to that these
bacteria compete with the cariogenic microbiota for
the location sites, which in turn reducing the poten-
tial adhesion of the cariogenic bacteria.”

When comparing between the different dmft
classes regarding salivary bacterial count it reveled
insignificant difference.

The pH of the studied children was mainly in the
alkaline range with a mean (9.07) with prevalence
(75.2%). This was consistent with a study by
Surdacka et al, 1989 found that the pH of saliva in
children with staining has revealed a significantly
higher pH, compared to the control group."” This
may be due to the significantly high content of
calcium, inorganic phosphates, copper, and sodium
of children with black staining.'”

The results of data analysis of pH range and dmft
score shows that the highest pH range children have
mainly very low dmft score. Salivary pH may be
considered as main protective factors against dental
caries. Optimum level of salivary calcium may
be responsible for continuous supply of calcium
to arrest the demineralization and help reduce
the occurrence of dental caries.?® However, no
statistically significant difference between the two
was found.

CONCLUSION

In this small sample of Egyptian children
with black stains they were found to have lower
caries experience. The salivary bacterial count of
Actinomyces was high in the same children. The
Actinomyces count was higher with children who
had low to moderate dmft score. The pH of the
studied children was mainly in the alkaline range.
The highest pH range children have mainly very
low dmft score. Weak positive correlation between
salivary bacterial count and dmft while weak
negative with pH detected by preforming Pearson’s
correlation coefficient test.
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LIMITATIONS OF THE STUDY

Although the research has reached its aims, there
were some unavoidable limitations. First, because
of the time limits this research was conducted only
on a small size of the population who were attend-
ing the pediatric clinic at Cairo University. Second
the study design was a cross sectional study. Which
are therefore subjected to confounding factors that
were not equally distributed among the sample and
this unequal distribution may lead to bias and mis-
interpretation. Being open about the potential flaws
may improve our perceived credibility, rather than
detract from it. These limitations naturally provide
direction for how future research can strengthen,
improve, expand on, or verify your findings.

Recommendations

1- Conduct further epidemiological studies
assessing the factors possibly involved in the
phenomena of black stains and its relationship

with dental caries.

2- Further studies are needed to understand the
factors which give rise to extrinsic black tooth
stains and the microbiological risk factors for
black tooth stain.

3- Investigate the caries experience of children with
and without black stain in Egyptian schools.
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