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Abstract l
Dental caries is an alarmingly prevalent multifactorial disease worldwide
but is most common as a chronic disease among children and adolescents.

Within the oral cavity there are hundreds bacterial species, including specific Article History
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analyze the effects dental sealants have on these oral microbiota. Saliva
samples derived from pediatric patients pre- and post-sealant were obtained
from an existing repository. DNA was extracted and screened using qPCR
and primers specific for the cariogenic organisms, S. mutans (SM) and
S. wiggsiae (SW). These data demonstrated an overall reduction in SW
among Post-sealant samples (11.14 U/uL) compared with Pre-sealant
samples (11.68 U/uL), as well as a reduction in the overall number of samples
harboring S. wiggsiae (n=8). The Pre-sealant average amount of SM (14.54
U/uL) was slightly increased among the Post-sealant samples (15.67 U/uL)
with half of the samples analyzed (n=13) exhibiting slight increases in SM
levels, and nearly one-third (n=8) exhibiting slight decreases in SM levels.
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on the teeth with dental sealants.

The data from this study may suggest that dental sealants have an impact
on certain cariogenic pathogens in the oral microbiota. Whether or not the
impact is positive or not in light of the increase in S. mutans remains an
observation that should be further analyzed. More research is required to
address the limitations found in this study in order to localize the exact effect

Introduction

Dental caries is an alarmingly prevalent multifactorial
disease worldwide but is most common as a
chronic disease among children and adolescents.’
Lifestyle factors such as socioeconomic status, diet,
and dental knowledge are known to contribute to
early childhood caries (ECC). However, biological
influences such as saliva and the composition of
cariogenic bacteria within the oral biome contribute
largely contribute to ECC as well %3

Within the oral cavity there are more than 700
bacterial species, some of which are known to
be associated with being cariogenic pathogens,
such as Streptococcus mutans (S. mutans) and
Scardoviawiggsiae (S. wiggsiae).* 5> Both species
are acid producing and acid tolerant, which aid in the
erosion of tooth enamel and provide the foundation
for caries to occur.” S. mutans, in particular, has
been widely studied to have a strong association
with ECC but recent studies have emerged indicating
the presence of S. wiggsiae in children with severe
ECC.8®°

Although dental caries are highly prevalent, it
is also preventable. Methods such as dental
sealants or fluoride treatment, which have proven
to be highly effective in reducing caries risk, are
widely recommended by professional health
organizations.'® " Even though there have been
many studies on the presence and abundance of
cariogenic pathogens, there are limited sources on
the exact effect of these treatments on S. mutans
and S. wiggsiae when preventative measures are
taken.'? ® Due to the lack of conclusive evidence,
this study is aimed to evaluate the microbial burden
of S. mutans and S. wiggsiae among pediatric
patients in a dental school to analyze the effects
dental sealants have on the oral microbiota in the
pediatric population.

Methodology

Study Approval

The protocol for this study was eviewed by the Office
for the Protection of Research Subjects (OPRS) and
Institutional Review Board (IRB) OPRS#880427-1
“The Prevalence of Oral Microbes in Saliva from the
University of Nevada Las Vegas (UNLV) School of
Dental Medicine (SDM) pediatric and adult clinical
population”.

Sample Collection

The original saliva samples were collected from aa
randomized pool of pediatric patients at UNLV SDM
with Informed Consent from parents/guardians at the
time of enrollment. Pediatric assent and Parental
permission to consent for voluntary participation
were both required at the time of study enroliment.
Inclusion criteria included patients aged seven (7)
years and older. Exclusion criteria included any child
that was not a patient at UNLV SDM, any child who
declined to participate, and any parent or guardian
that declined participation.

In brief, pediatric patients originally enrolled in the
sample collection study were given a sterile 50mL
container for saliva collection, and were instructed
to provide up to 5mL for analysis. Samples were
stored on ice until transfer to biomedical laboratory
to process and analyze results. Research bias was
prevented by using a randomly, non-duplicated
number which was assigned to each sample. There
were no patient-specific identifying information
available to research team members.

Sealant Placement Protocol

As part of the standard clinical treatment, pediatric
patients received standardized dental sealants
placed directly on occlusal surfaces of molars and
premolars. Patients had Isolite or cotton isolation for
the dental sealant placement with 3M ESPE Clinpro



TSANG et al., Enviro Dental Journal, Vol. 02(1) 09-15 (2020) 11

Sealant technique guide. Modifications were made
to the placement of bonding agent between etching
and placing the sealant. Each tooth receiving a
dental sealant was etched for 15 seconds with 37%
phosphoric acid etch, bonded with Optibond Solo
Plus, sealed with3M ESPE Clinpro Sealant, and
cured for 20 seconds.

Saliva Collection (Follow up)

Once sealants were placed for appropriate patient
treatment, the patient was scheduled for a follow up
appointment according to clinic protocol. Patients
were scheduled for 90 day recall appointments,

with a majority returning within six months of the
initial collection date. At the follow up appointment,
patients followed initial collection sample protocol
and provided post-sealant samples for analysis.

DNA Isolation

All previously collected samples (pre-sealant, post-
sealant) were stored in a biomedical laboratory at
-80°C. To screen for the presence of S. wiggsiae
(SW) of S. mutans (SM), DNA was subsequently
isolated from each patient sample using the
Gentra Puregene Blood Kit. A brief summary of this
procedure follows:

One mL of saliva concentrated by centrifugation at 5,000 revolutions per minute (RPM)

The supernatant was discarded and cell pellet dissolved in 275uL of cell lysis solution.

seconds, incubated on ice for 10 minutes, and then centrifuged at 14,000 RPM for five minutes.

300 uL isopropanol was pipetted into a clean 1.5 mL tube and the supernatant from the

0.5 uL Glycogen Solution was then added, mixed by inverting 50 times, incubated for five

The supernatant was discarded and 300 uL of 70% ethanol was added, inverted several

50 uL of sterile water was then added and vortexed for five seconds at medium speed.
Each sample was then incubated at 65°C for one hour to dissolve DNA then incubated at

Step 1

for 5 minutes.
Step 2
Step 3 1.5uL Puregene Proteinase K was added and mixed by inverting 25 times.
Step 4 Each sample was then incubated at 55°C for one hour then place at 4°C.
Step 5 100uL of protein precipitation solution was added to each sample, vortexed for 15
Step 6

previous step was transferred.
Step 7

minutes at room temperature, and centrifuged at 14,000 RPM for five minutes.
Step 8

times to wash the DNA pellet, and then centrifuged at 14,000 RPM for five minutes.
Step 9 The supernatant was removed and the pellet was allowed to dry for five minutes.
Step 10
Step 11

room temperature overnight with gentle shaking
Step 12 The DNA isolates were subsequently stored at 4°C

5gPCR Screening

Screening for the presence of SW was accomplished
using quantitative polymerase chain reaction
(qPCR) with specifications that included an initial
incubation at 50°C for two minutes, followed by
denaturation at 95°C for 10 minutes, and 40 cycles:
denaturation at 95°C for 15 seconds and annealing
51°C for one minute. Screening for the presence of
SM was also accomplished using gPCR with same
specifications as SW, but with the exception of the
annealing temperature of 58°C. Standard curve for
relative quantification of SW was constructed from
a patient’s saliva sample that was previously known
to contain high concentrations of SW.® The standard

curve for SM was constructed from purified SM
reference strains obtained from the American Type
Culture Collection (ATCC-25175), which was used
for absolute quantitation. The reaction included:
15 uLTagMan universal PCR master mix (Applied
Biosystems), 0.6 uL of the following primers at
concentration of 10 uM from Eurofins MWG Operon
(Huntsville, AL), 0.75 uL of probe resulting in final
probe concentration of 0.2 uM, with 2 uL of DNA
samples. Sterile, nuclease-free distilled water from
Promega (Madison, WI) was used to adjust the
final reaction volume to 30 uL. Each screening was
performed in duplicate.
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Primers synthesize from Eurofins MWG Operon
(Huntsville, AL) were:

(Nucleotide = nt)

Forward 16S rRNA universal primer,
5-ACGCGTCGACAGAGTTTGATCCTGGCT-3’;
27 nt, 56% GC, Tm 76°C

Reverse 16S rRNA universal primer,
5-GGGACTACCAGGGTATCTAAT-3’; 21 nt, 48%
GC, Tm 62°C

Annealing temperature: 63°C

Optimal temperature T(opt): Lower temperature —
5°C =58°C

Forward primer-SW,
5-GTGGACTTTATGAATAAGC-3’; 19 nt, 37% GC,
Tm 55°C

Reverse primer- SW,
5-CTACCGTTAAGCAGTAAG-3’; 18 nt, 44% GC,
Tm 56°C

Annealing temperature: 56°C

Optimal temperature T(opt): Lower temperature —
5°C =50°C

Forward primer-SM,
5'-GCCTACAGCTCAGAGATGCTATTCT-3"; 25 nt,
48%GC, Tm 68°C

Reverse primer-SM, 5'-\
GCCATACACCACTCATGAATTGA-3’; 23 nt, 43%
GC, Tm 65°C

Optimal temperature T(opt): Lower temperature —
5°C =60°C

Statistical Analysis

The analysis used for this experiment was Pearson’s
Chi squared test, which is appropriate for studies
using non-parametric data with smaller sample
sizes. Categorical non-parametric data included
gPCR screening results for both pre- and post-
sealant samples,with an overall sample size (n=26).

Results

Basic demographic information was collected and
summarized for the samples analyzed in this study
(Table 1). In brief, equal numbers of females and
males were represented in the study sample, which
is not significantly different from the overall clinic
population (p=0.8414). The majority of the patients
were non-White (Hispanic) minorities, which was
also similar to the overall pediatric clinic population
(p=0.2225).

The gPCR screening results revealed that the
average amount of detectable S. wiggsiae
in saliva decreased post-sealant placement
(Figure 1). More specifically, these data suggest that
the Pre-sealant average (Fig. 1A: 11.68 U/uL) was
reduced among the Post-sealant samples (Fig. 1B.
11.14 U/uL). In addition to the average decrease in
microbial sample averages, almost one-third of the
samples analyzed (n=8) were found to exhibit an
increase in detectable SW, while almost one-third
(n=8) exhibited a decrease in detectable SW —
demonstrating an overall reduction in the number
of samples found harboring SW in the post-sealant
samples in comparison to the pre-sealant samples.

Table 1: Demographic analysis of study sample

Study sample (n=26)

Pediatric clinic Statistical analysis

Sex

Male  n=13 (50%) 49.1%
Female n=13 (50%) 50.9%
Race / Ethnicity

White  n=9 (34.6%) 41.4%

Minority (Hispanic)

42=0.040
d.f.=1, p=0.8414

12=1.488
n=17 (65.4%)

58.6% d.f.=1, p=0.2225
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Amplification Plot

Amplification Plot

S. wiggsiae Pre-Sealant gPCR screening

For comparison, qPCR screening was also
performed to determine the average amount of
detectable S. mutans in saliva pre- and post-sealant
placement (Figure 2). These data suggest that the
Pre-sealant average (Fig. 2A: 14.54 U/uL) was
slightly increased among the Post-sealant samples
(Fig. 2B. 15.67 U/uL). In addition to the average

Amplification Plot
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S. mutans Pre-Sealant qPCR screening

ﬂ S. wiggsiae Post-Sealant gPCR screening

Fig. 1: qPCR screening of samples pre- and post-sealant for S. wiggsiae. These data
demonstrated an overall reduction in SW among Post-sealant samples (11.14 U/uL) compared
with Pre-sealant samples (11.68 U/uL), as well as a reduction in the overall number of samples

harboring S. wiggsiae (n=8)

increase in microbial sample averages, half of the
samples analyzed (n=13) exhibited slight increases
in SM levels, while nearly one-third (n=8) were found
to exhibit slight decreases in SM levels in the post-
sealant samples in comparison to the pre-sealant
samples.

Amplification Plot

ﬂ S. mutans Post-Sealant qPCR screening

Fig. 2: gPCR screening of samples pre- and post-sealant for S. mutans. The Pre-sealant
average amount of SM (14.54 U/uL) was slightly increased among the Post-sealant samples
(15.67 U/uL). In addition half of the samples analyzed (n=13) exhibited slight increases in
SM levels, while nearly one-third (n=8) were found to exhibit slight decreases in SM levels
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Discussion

The primary objective of this study was to determine
the effects dental sealants have on the overall
quantity of S. mutans and S. wiggsiaein the oral
biome in pediatric patients. The data obtained shows
that there is a decrease in S. wiggsiae population
post-sealant but an increase in S. mutans after a 90
day period. The decrease in S. wiggsiaecould be
due to the fact that the sealants created a dysbiosis
of the microbial community which competitively
limited its survival. A previous study by this group
has suggested that Scardovia species may inhibit
the growth of some species while also enhancing
the growth of others.' In fact, since the two species
are not exclusively competitive, the decrease in
S. wiggsiae may have facilitated the growth of
S. mutans.

Additionally, not all microbiota of pathogenic bacteria
have similar functions within the oral cavity.'®
For example,S. mutans may have initiated and
facilitated the acidogenic role among the post-
sealant samples, which may have contributed to the
observed decreases in S. wiggsiae. These results
demonstrate dental sealants on select teeth may,
in fact, disrupt colonization of the oral environment
by some Gram positive bacteria. However, it should
also be noted that other factors, such as diet and
oral hygiene, also vary from patient to patient. Any
change in diet or oral care post-sealant could have
increased caries risk and may partially explain
the observed increases in S. mutansamong some
patients.

However, more research needs to be conducted to
determine the specific mechanisms responsible for
these observations. Some suggestions for future
research methods could be to obtain direct samples
from the teeth receiving sealants instead of retrieving
whole saliva samples. For example, retrieving
samples from the cavosurface margins of the
sealants could produce more accurate results from
the sealant itself. This would provide more a method
for more direct comparisons with other studies of
bacterial levels and dental sealants and could limit

other contributing factors such as new caries lesions
from teeth that do not have sealants placed.' 7
In addition, follow up data collection would also be
specific to those isolated sealant placements.

Other limitations include the overall sample size and
collection parameters, which might skew the findings
because patient samples were all collected from one
dental school and only allowed for a limited number
of samples to be collected and analyzed. In addition,
patient non-compliance may be another issue to be
addressed, as many patients fail to return for post-
sealant check up appointments — thereby limiting the
number of samples that can be analyzed pre- and
post-sealant placement. Finally, the small quantity
of saliva among pediatric patients may also limit the
overall quality and quantity of DNA obtained for this
type of qPCR analysis.

Conclusions

The data from this study may suggest that dental
sealants have an impact on certain cariogenic
pathogens in the oral microbiota. Whether or not
the impact is positive or not in light of the increase
in S. mutans remains an observation that should
be further analyzed. More research is required to
address the limitations found in this study in order
to localize the exact effect on the teeth with dental
sealants.
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