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COMPARATIVE EVALUATION OF THE EFFECTS OF FLUORIDE VARNISH,
PROPOLIS BASED CHITOSAN VARNISH AND SALVADORAPERSICA
VARNISH ON STREPTOCOCCUS MUTANS AND LACTOBACILLI COUNT
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ABSTRACT

Objective: of this study to evaluat the effects of fluoride varnish, propolis based chitosan varnish and salvadorapersica varnish
on streptococcus mutans and lactobacilli count. Subjects & Methods: The sample size wsa estimated to be 48 randomly selected
Egyptian children were divided into 4 equal groups: Group A: Fluor protector (F varnish) (n = 12). Group B: Propolis-based
chitosan varnish (n = 12). Group C: Salvadorapersica chitosan varnish (n = 12). Group D: control group Patients without varnish
(n=12). After baseline plaque samples were obtained from each of the subject, varnish application procedure was carried out for
each of the subject in all four groups. Before application of varnish, oral prophylaxis was carried out for subjects.The teeth was
then isolated. Approximately 0.1 mL of the designated varnish will be applied to all the teeth of subjects in all the three groups.
Varnish was allowed to dry. The varnish was applied once every 3 days for all the three groups in the same manner as above. The
follow-up plaque samples from all the three varnish groups was taken at the end of 48 h, at 1 m, at the end of 3 m and at the
end of 6 m and assessed for bacterial counts. Result: There was a statistically significant difference in the count of streptococcus
mutans and lactobacillus between all groups in which the highest bacterial count was found in Group D group followed by Group
A and Group B, while the least bacterial count was found in Group C. Conclusions: All varnishes containing natural products
had a significant antibacterial effect against S. mutans and lactobacillus bacteria compared to patient without varnish application.

Key words: Propolis, Miswak, Chitosan, Dental Varnish, lactobacillus, Streptococcus mutans:

INTRODUCTION Dental varnishes can be applied easily and

Dental caries is a biofilm-induced oral disease quickly, and can deliver an active agent as fluoride

with Streptococcus.mutans playing a key role in
the development of virulent cariogenic biofilms:
Thus, decreasing the bacterial burden of the oral
cavity is one of the fundamental biological goals in
preventing dental caries V.

or chlorhexidine to the teeth safely and in high
concentration.

The most important anti-caries effect of fluoride
results from its local action on the tooth/plaque
interface, through promotion of remineralization

Adhesion and colonization of oral microbes and minimizing demineralization. It also prevents
on tooth surfaces and restorations is considered  acid production by S.mutans ©.
crucial in the development of secondary caries
and periodontal disease. Streptococcus mutans is Due to the increase of antibiotic resistance and
the main microorganism that initiates dental caries side effects of some antimicrobials on one hand,
and lactobacillus are important in further caries and the safety, availability and relatively low costs
development especially in the dentin . of natural products on the other hand, a variety of
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natural products have been assessed for caries pre-
vention as well as incorporated into dental products.

Propolis, a natural beehive product, is a complex
resinous material that inhibits S.mutans growth and
ability to adhere to tooth surfaces. The minimum
inhibitory concentration (MIC) of ethanolic extract
ofpropolis (EEP) on S.mutans varies from 25-100 ug/
mL. A minimum bactericidal concentration (MBC)
of more than 1600ug/mL was reported. Propolis
also reduced human dental plaque accumulation
and its insoluble external polysaccharide content @ -

Miswak obtained from the roots or twigs of Arak
(Salvadora persica) tree, which is found in many
Asian and African countries, is one of many plants
that have antimicrobial potential, anti-tumor, anti-
inflammatory and wound healing ©.

Chitosan is a natural polymer obtained by
alkaline hydrolysis of chitin. Chitosan has antitumor,
wound-healing, mucoadhesive, and antimicrobial
activities. Its positive charge facilitates its adhesion
to bacterial cell walls giving bacteriostatic or
bacteriocidal activities to the material ©. Thus, the
present study sought to assess the effects of fluoride
varnish, propolis based chitosan varnish and
salvadorapersica varnish on streptococcus mutans
and lactobacilli count.

The aim of this study was directed to compare
the effects of fluoride varnishes, propolis-based
chitosan varnish and Salvadorapersica varnish on
Streptococcus mutans and lactobacilli count.

SUBJECTS AND METHODS
Study design: prospective, interventional study.

The study was carried out 48 randomly selected
Egyptian children from the Pedodontics Outpatient
Clinic, Faculty of Dental Medicine, Al-Azhar
University with age was ranged from 6 to 8§ years.
The children and their parents were informed about
the purpose of the study and an informed consent
document prior to participation was signed.
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Inclusion criteria:
1. DMFT/deft>1.
2. Healthy children free of any systemic diseases.

3. Written informed consent from the parents/
guardians.

4. The agreement to comply with the study visits
and procedures.

5. The patients’ ages range from (6-8) years.
Exclusion criteria:

1. Patient with relevant medical history.

2. Handicapped/mentally challenged children.

3. Those taking xylitol chewing gums/undergone
any fluoride treatment which could influence
the conduct of the study.

4. Those who had received antimicrobial therapy
in the previous 3 months.

5. Children with any intraoral device/developmen-
tal defect.

6. Poor cooperation reported by guardians of
subjects.

Children were divided into 4 equal groups:
= Group A: Fluor protector (F varnish) (n = 12).

= Group B: Propolis-based chitosan varnish
(n=12).

= Group C: Salvadorapersica chitosan varnish
(n=12).

= Group D: control group Patients without
varnish (n = 12).

Baseline information and treatment:

Oral hygiene practice and 24-h diet history of
all the subjects were recorded using a questionnaire
form, and oral hygiene instructions, diet counseling,
and fluoridated toothpaste was given during the
period of study. Routine dental treatment such
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as extractions and restoration of all open carious
lesions will be carried out prior to commencement
of the study.

Varnish application procedure:

After baseline plaque samples were obtained
from each of the subject, varnish application
procedure was carried out for each of the subject in
all four groups. Before application of varnish, oral
prophylaxis was carried out for subjects.

The teeth was then isolated with cotton rolls and
saliva ejector and dried with gentle blow of air for
30 s using three-way air syringe. Approximately
0.1mL of the designated varnish will be applied to
all the teeth of subjects in all the three groups.

Varnish was allowed to dry, and after one minute,
the cotton rolls will be removed. Subjects in all the
three groups was instructed not to rinse their mouth,
not to drink or eat anything for three hours, and not
to brush till the next day 7.

Follow up:

The varnish was applied once every 3 days for all
the three groups in the same manner as above. The
follow-up plaque samples from all the three varnish
groups was taken at the end of 48 h, at one month, at
the end of 3 m and at the end of 6 m and assessed
for MS counts in the same manner as described
before. During the study period, the subjects was
asked to report any adverse effects noticed by them
immediately to the parents and the investigator ®.

Evaluation methods:
Microbiological analysis:

Plaque sampling were carried out at baseline, at
48 h after the varnish application, at the end of 1
month and at the end of the 3 months. The subjects
will be informed to refrain from oral hygiene
procedures for 24 h, prior to plaque sampling.
The adherent saliva will be removed using water
spray and then air-dried. Plaque will be collected
using a wooden toothpick from smooth surfaces
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(by streaking on buccal and lingual surfaces from
occlusal to gingival one-third) of all the molars
of the selected subjects and transferred to small
plastic vials containing thioglycollate transport
media. All the above-mentioned procedures will
be performed by a single investigator with proper
aseptic measures®'?.

Tip of the wooden toothpick will be cut off and
transported to microbiological laboratory containing
thioglycollate transport media on the same day.

Samples were preserved in a tube containing
9 ml thioglycolate broth medium as transfer me-
dium to keep the viability of the aerobic and an-
aerobic micro-organisms under complete aseptic
condition. All specimens were transported as soon
as possible to microbiological lab at Microbiology
Department, Faculty of Medicine, Girls, Al-Azhar
University for culture on selective media. For de-
termining streptococcus mutans count, mitis sali-
varius with bacitracin agar was used according
to the manufacturer’s instructions. Normal saline
containing the specimens was dispersed by agita-
tion in a vortex mixer at maximum speed for 60 sec-
onds. Homogenized specimens were serially diluted
down to10% in sterile normal saline. The inoculated
plates were then placed in anaerobic jar contain-
ing gas pack and incubated for 3 days at 37°C. The
same procedure was used to determine Lactobacil-
lus count but using selective De Man, Rogosa and
Sharpe (MRS) agar.

RESULTS
Streptococcus mutans results:-

Comparison between all groups regarding strep-
tococcus count:

There was a statistically significant difference in
the count of streptococcus mutans and lactobacillus
between all groups in which The highest bacterial
count was found in (Group D) group followed by
(Group A) and (Group B) groups, while the least
bacterial count was found in (Group C) group.
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TABLE (1) The mean, standard deviation (SD) values of LOG 10 of Bacterial count of different Strepto-

coccus mutants groups.

Streptococcus mutants
Variables Group A Group B Group C Group D
p-value
Mean SD Mean SD Mean SD Mean SD

Pre 3.388 0.031 3.349 0.056 3.322 0.012 3.366 0016 0.086ns
48 hrs. 3.366 0.027 3.333 0.037 3277 0.040 3.347 0.028 0.016*
1m 3.232 0.032 3.228 0.012 3.165 0.063 3.306 0.019 0.002%*
3m 3.113 0.039 3.057 0.066 3.039 0.055 3.278 0.026 <0.001*
6m 3.067 0.030 3016 0.039 2.994 0.046 3.303 0.022 <0.001%*

p-value <0.001* 0.002* 0.001* 0.001*

*: significant (p<0.05)  ns; non-significant (p>0.05)
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FIG (1) Bar charts representing antibacterial activity of Streptococcus mutants for different groups
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Lactobacillus results: the count of streptococcus mutans and lactobacillus
between all groups in which The highest bacterial
count was found in (Group D) group followed by
(Group A) and (Group B) groups, while the least
There was a statistically significant difference in  bacterial count was found in (Group C) group.

Comparison between all groups regarding strepto-
coccus count:

TABLE (2): The mean, standard deviation (SD) values of LOG 10 of Bacterial count of different Lactoba-
cillus groups.

Lactobacillus
Variables Group A Group B Group C Group D
Mean SD Mean SD Mean SD Mean SD p-value
Pre 3.595 0.045 3.556 0.028 3.606 0014 3.546 0.032 0.054ns
48 hrs. 3.570 0.037 3.531 0.030 3.587 0011 3.523 0.027 0.019*
Im 3.459 0.026 3.387 0.029 3442 0.032 3.510 0.029 0.001*
3m 3403 0.052 3.364 0.037 3.366 0.016 3.506 0.017 <0.001*
6m 3.358 0.046 3.339 0.031 3.327 0.006 3.515 0.019 <0.001*
p-value <0.001* <0.001* <0.001* 0.016*
*: significant (p<0.05)  ns; non-significant (p>0.05)
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FIG (2) Bar chart representing antibacterial activity of Lactobacillus for different groups
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DISCUSSION

In the present study we used varnishes to
preserve and protect the young permanent molar
from caries because the young permanent molar
recently erupted in which normal physiological
apical root closure has not occurred . Normal
physiological root closure of permanent teeth may
take 2-3 years after eruption. Young permanent teeth
are in developmental stage in children from 6 years
of age until mid-teens .Human tooth with immature
apex is a developing organ. The proliferation
and differentiation of various cells are activated
especially in the apical region of the young tooth
to make it complete. Developing teeth are essential
for development and growth of alveolar process and
periodontal ligament V.

In the present study we used rubber dam which
it is able to isolate one or more teeth. it provide a
clean and dry operating field away from substances
such as saliva and blood. This is important for dental
procedures as the bonding ability of the varnish to
the tooth. If the environment is contaminated leading
to poor bonding of the materials, the success and
longevity of the varnish is shortened 2.

The analysis of newly developed dental materi-
als with regard to the accumulation of dental plaque
is commonly used in dental material science!'?. S.
mutans and lactobacillus have been chosen in this
study as a representative oral bacterium as it is con-
sidered as one of the most abundant microorgan-
isms in the oral cavity . S. mutans is the principle
microbe causing dental caries also, the initial stage
of for developing secondary caries is due to the ca-
pability of S. mutans to adhere to the surface of the
restoration and lactobacillus are important in fur-
ther caries development especially in the dentin (9,
In this study, swabs were collected from the occlu-
sal, lingual and buccal surfaces as they harbor more
microbes and more prone to caries!'®.

Patients were carefully selected according to
the inclusion criteria in order to standardize the
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clinical situation. Patients were free of systemic
diseases which may lead to increase the microbial
adhesion and have an effect over the gingival
health”. Patients had no history of antibiotic
intake for the past 2 weeks because composition of
normal commercial bacteria may be disrupted by
the frequent use of broad spectrum antibiotics ¥.
Patients had no history of fluoride treatment for the
past 2 weeks as fluoride significantly influence the
bacterial composition of plaque, also higher levels of
fluoride could eliminate susceptible microorganisms
and modify the plaque ecosystem 9.

Sodium Fluoride varnishes is used in the present
study because it considered as the best varnishes
for caries prevention and ions remineralization their
use fail to meet the esthetic demands of the patient
and the parents because is its poor esthetic effect.
A yellow film of varnish remains on the teeth for
several hours after application unless it is removed
by brushing; in addition, there is a temporary
discoloration of teeth after varnish application %,
While the majority of patients find the presence of
varnish on their teeth acceptable, it is the authors’
experience that some patients dislike its presence as
a thin film on their teeth or they find the taste of the
varnish objectionable. Gagging and swallowing are
unusual @Y.

In the present study we used the most popular
sodium Fluoride varnish is Duraphat offers the the-
oretical advantage of prolonged contact time, acting
as a slow-releasing reservoir to prevent the imme-
diate loss of fluoride after application®®. Moreover
the varnish can be applied quickly and easily and
sets rapidly on teeth. Application of fluoride varnish
to four first molars may take less than half a minute.
Warren et al reported that both patients and opera-
tors prefer fluoride varnish to fluoride gel®. More
importantly, Bowden’s 1998 study reported that
fluoride varnishes are safe for young children com-
pared with other types of topical fluoride treatments
(such as gels or rinses) or other caries management
methods  ®¥ . Fluoride varnishes offer effective
caries prevention, ease of application, and safety .
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A systematic review of caries management
methods by Bader et al reported that fluoride varnish
was “fair” at preventing dental caries, while the
evidence for other methods, including sucrose-free
gum and combined chlorhexidine fluoride methods,
was incomplete. In addition, a recent review by
Petersson found an average preventive fraction
of 30% (0-69%) of fluoride varnish in children.
Fluoride varnishes have gained attention in terms of
public health dentistry and it is likely that they will
become the most common form of topical fluorides
applied by dentists (*°.

In a previous study different fluoride containing
varnishes showed varying degrees of antimicrobial
activity which was not correlated to the fluoride
content or fluoride released from the varnishes. In
the same study combining a varnish containing 1%
fluoride with a 1% containing chlorhexidine varnish
produced a synergistic effect on S. mutans and S.
sobrinus biofilms compared to each varnish alone®”.

In the present study we used, propolis based
chitosan varnish. Propolis has low toxicity and
has several biological activities that strengthens
its employment in healthcare. Several studies have
demonstrated the antimicrobial activity of propolis
extracts against cariogenic microorganisms (*®.
Chitosan is a biocompatible and biodegradable
polymer. Its positive charge combines to the cell
wall of bacteria, promoting a bactericidal and
29, These
properties, coupled with the ability to form a film

bacteriostatic property to this material

and adhere to the tooth, make chitosan an ideal base
for sustained drug release ©°.

In the present study we used Miswak(Salvadora
persica) which have antimicrobial potential®V.
Antimicrobial, anti-tumor, anti-inflammatory, and
wound healing properties of miswak extract have
been linked to its content of tannic acid, alkaloids,
eucalyptol, sulphur compounds, benzylisothiocy-
nate, and benzyl nitrate. Its aqueous extract was
also reported to have high calcium, but low fluoride
content®®?. Its extracts possess plaque inhibiting and
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antimicrobial properties against cariogenic bacteria
by inhibiting their growth and acid production ¢339
The unique complexity of the Miswak phytochemi-
cals and miner-als, along with its long fibres, gives
it an advantage asa tool for oral and dental health
care through providingall of the necessary means of
mechanical and chemicalcleaning and maintaining
healthy teeth and gums. The release of chemicals
and minerals from Miswak at the time of usage
stimulates saliva production and buffers its pH ¢ .

Regarding to results of microbial adhesion to
teeth, in the present study there was no significant
difference in the count of streptococcus mutans
and lactobacillus between group A (Sodium
fluoride varnish), group B(Propolis-based chitosan
varnish) and group C (Salvadorapersica chitosan
varnish). While The highest bacterial count was
found in group D (Patients without varnish). These
results may be due to chemical composition of this
materials which have antimicrobial potential.

These results in agreement with (Franca JR.
et al 2014) who evaluate the Propolis-based
chitosan varnish: drug delivery, controlled release
and antimicrobial activity against oral pathogen
bacteria which use three formulations of propolis -
based chitosan varnish (PCV) containing different
concentrations that show the formulations presented
atooth surface adherence and were able to form films
very fast on bovine tooth surface. Also, propolis-
based chitosan varnishes have shown antimicrobial
activity against all oral pathogen bacteria ¢% .

Also these results supported by (Balto H. et al
2017) who evaluate Effectiveness of Salvadora
persica extracts against common oral pathogens
that Ethanol and hexane extracts of S. persica were
found to exhibit maximum antimicrobial activ-
ity against S. mutans S. sanguis and S. salivarius at
high concentrations ©¢7 .

Although propolis and miswak containing
varnishes had similar antibacterial effects, miswak
may be a better option for clinical use as propolis
based chitosan varnish made a dark brown coating
that may not be clinically acceptable % .
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CONCLUSIONS

From the results of the present study, the
following conclusions could be drawn:

1.

All varnishes containing natural products had a
significant antibacterial effect against S. mutans
and lactobacillus bacteria compared to patient
without varnish application.

Probolis based chitosan varnish and salvado-
rapersica varnish better than Sodium flourid
varnish in the aspect of prevention of plaque
adhesion.

Propolis based chitosan varnish produce a
dark brown coating that may not be clinically
acceptable.
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