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ABSTRACT

Dentifrices used to aid plaque removal from dental surfaces and gums while teeth brushing. Propolis
is one of a bee products that can be added into dentifrices and its property is to inhibit plaque-forming
bacteria growth. The main objective of this study was to rule out any plaque index differences before
and after teeth brushing with and without propolis contained dentifrices. It was a quasi-experimental
research with single blind-parallel method. Subjects were 30 students from 33 Junior High School Bandung
aged 11-13 years old, collected by purposive sampling technique. Subjects divided into groups which
using propolis and without propolis dentifrices teeth brushing. The plaque was assessed using the Patient
Hygiene Performance (PHP) Index from Podsadley and Haley. Data collected would be tested using the
paired t test and independent t test. This study concluded that there was a difference of plaque index
before and after teeth brushing with and without propolis contained dentifrice. Indeed, the propolis
contained dentifrice less much decrease the plaque index compared to the without propolis contained

dentifrice.

Key words: Plaque index, dentifrice, propolis.

INTRODUCTION

Oral health is one of indicators that establish
someone’s general health. The oral hygiene could
be assessed by its organic deposits, such as materia
albae, plaques, stains, and calculus.” An effort to
increase the oral health is brushing the teeth using
one of techniques that effectively remove the
dental plaques. Plaque is being a major etiological
factor of caries formation and periodontal disease
because plaque contains pathogen bacterial and
bacterial metabolism products attached to the
teeth surfaces and gums. Plaque is a mass of
bacteria which produces irritants, such as acid,
endotoxins, and antigens which over time would

destroy the tooth structure and the periodontal
tissue.! Plaque formation initiated by the pellicle,
which is a thin layer, formed of saliva proteins.
After a while the pellicle surface would be covered
by bacteria, especially Streptococcus sanguis that
support the plaque formation.'

There are two methods of plague removal,
which are chemical removal and mechanical
removal. The mechanical method rated as more
effective in removal of plaque formed on the
tooth surface.? The mechanical plaque removal
method that mostly used is teeth brushing.
Teeth’s brushing with toothbrush and toothpaste/
dentifrice is a method of brushing teeth which
mostly used for maintaining individual oral
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hygiene. Dentifrices used in the teeth brushing
process were meant to improve the teeth brushing
efficiency in preventing caries and periodontal
disease. Dentifrices used on a toothbrush while
brushing your teeth were meant to remove plaque
and additives that covered the tooth surface for
therapy and preventive measures." Toothpaste
contain abrasives that will release the plaque
deposits and antimicrobial agent and also prevent
the plaque formation.? It will aid the mechanical
process of teeth brushing in plaque removal.*
This mechanical process used the abrasive force
property contained in the dentifrice. The abrasive
components of the dentifrice main functions are
to clean and polish the tooth surface.>®

Dental impair in the form of caries and
periodontal disease can be prevented in way by
removing plaque as the main local etiologic factor
formed over time.” Result of a study from 20
elementary schools in Bekasi District West Java
Province in 2000, involved 1098 male students
and 1107 female students of Grade II, IV, and VI,
showed that dental caries had a high prevalence
of 97.5% and caries experience (DMF-T) was
approximately 2.84 in 12 years old group (National
Policy of DITKES-GI: target of year 2000, DMF-T < 3
in 12 years old group of student).?

Known that dentifrices has been widely used
in the community, in order to aid the teeth brush-
ing activity for maintaining the oral health, many
studies done to develop the toothpaste. As the
advancement of science and technology, agents
contained in dentifrice continue to develop in
order to increase its effectively on antimicrobial
optimally. Development also occurs in usage and
benefit of natural agents or more often mentioned
as alternative medicine. This alternative medicine
contributes mostly to the modern development of
medicine. The most developing agent among is
the natural product of bee. This natural product
of bee had much developed as a medicine.

Therapy using this bee product called as
apitherapy. One of natural product of bee is the
propolis. Propolis as one of the bee product has
now utilized in dentifrices as an active ingredi-
ents that inhibit the plaque forming bacteria
growth. Propolis had been tested to reduce the
dental caries incidence in rat.>'® The main com-
ponents of propolis are flavonoid and polyphenolic
acid, including the caffeic acid phenylesthylester

(CAPE) which consisted to approximately 50% of
it. Flavonoid known as it has the activity against
the oral microorganism.' While the polyphenolic
acid in form of apigenin and tt-farnesol proved
biologically contained property against Strepto-
coccus mutans and inhibit the glucosyltransferase
activity as much as 90-95% and also covered the
tooth surface and protected the hydroxyapatit by
saliva as much as 35-58%."2 In its usage in denti-
frices, propolis not only suppress the plaque bac-
teria growth, but also potent in supporting the
periodontal disease treatment, because propo-
lis known as increasing the host immune system
so that accelerate the tissue healing process of
wound or destruction, such as gingival bleeding,
postoperative wound, or post-periodontal-treat-
ment wound healing.™

Adding the additives in dentifrices which
will benefit the dental and oral health meant to
prevent dental destruction as early as possible
by adding those additives in children dentifrices.
Propolis contained dentifrices usage is not limited
to adults, but also for children to establish a
lifestyle that aware of dental and oral health
as early possible. Awareness of dental and oral
health would be better if done earlier so it would
be a habit that continually done. This attitude
and habitual formed in early years would affect
the child individual behavior in their life later.™
Children aged 11-13 years old are in the stage of
development toward maturates, so they have a
rapidcognitivedevelopmentandalsounderstanding
of information given to them.®™ Children at this
age also aware about their health, especially in
dental and oral health. Education regarding health
habitual from early years of their life is including
the teeth brushing education for children.

MATERIALS AND METHODS

The type of this study was a quasi-experi-
mental research and parallel single blind study,
while samples collected using the purposive sam-
pling technique. Population in this study was 270
students of 1%t grade of State Junior High School 33
Bandung. The sample collected from the popula-
tion was 30 students. Subjects of this study divid-
ed into two groups, the first group brushed their
teeth using the propolis dentifrice and the second
group brushed without propolis dentifrice.
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Tools and materials used in this study were
mouth glasses, semi lunar explorer, tweezers,
toothbrush, glasses, tissue, cotton, mask and
gloves, informed consent, examination form, home
tooth brushing schedule and instruction sheet,
stationary, disclosing solution, propolis contained
and without propolis contained dentifrice,
and alcohol 70%. The subjects were given the
preliminary questionnaire and their plaque index
baseline using the Patient Hygiene Performance
(PHP) Index method from Podshadley and Haley.

Assessment of plaque index used the
disclosing solution as an identification solution
of plaque. Baseline plaque index assessment was
done in order to proceed the sampling process
as their plaque index criteria from moderate
to severe. Furthermore, these subjects divided
randomly into two groups which was the group
using propolis contained dentifrice and the
without propolis-contained dentifrice group. Each
subject from each group was given the toothbrush
and dentifrice to be used at home.

These subjects directed regarding the
technique used in this study, which was the roll
technique, described using the phantom medium
- and practiced together. They informed regarding
the duration of brushing teeth and how to place
the tooth paste on the brush, such as placed the
tube mouth of the dentifrice onto the brush then
pressed the tube while concomitantly moved
along the brush so that the dentifrice slipped
into gaps between brushes. We also explained
the amount of dentifrice should be used on the

Figure 1. Tooth surface(s) assessed by the PHP plaque
index from Podshadley and Haley.

toothbrush so it would be expected to unify the
amount of dentifrice used in each subject. We
informed them regarding the diet and types of
food and also the schedule to brush their teeth
individually at home, which were in the morning
after breakfast and in the night before went to
bed using the Tooth Brushing Schedule Sheet for
those subjects which had to be filled for 4 days
(day 1 tooth brushing activity would only be done
in night, day 2 and 3 would be done in morning
and night, while the 4" day would only be done in
morning). We uniformed the tooth brush type of
subjects and handed out dentifrices as their group
of each subject. Second plaque index assessment
(evaluation plaque index) and final questionnaire
handed out as an evaluation of four days of brushing
teeth activity done by those subjects. Evaluation
of plaque index assessment done in similarly with
the preliminary assessment.

RESULTS

Figure 2 showed average mean value of
plaque index after using of dentifrice containing
propolis and the without propolis contained
dentifrice group had decreased value of plaque
index from baseline. This means that usage of
dentifrices containing propolis or without propolis
could decrease the plaque index. According to the
Table 1 there are mean of plaque index differences
(plaque index after brushing teeth with the
propolis contained dentifrice subtracted with the
baseline plaque index using the propolis contained
dentifrice) which was -0.63. The negative value
of mean showed a decreased plaque index after
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Figure 2. Mean of plaque index in propolis contained
dentifrice and without propolis contained dentifrice.
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Table 1. Paired t test before and after brushing teeth with dentifrices contained propolis and with non-containing propolis
dentifrice.

. t t
Treatment b + Toa (©. dg"’lﬁ 5) (. 6311’,‘61 5) Note

Bef d aft ith contained

sy Mgl b M9 063 & 0.441 5728 -1.753 2.602
propolis dentifrices s

ignificant

fi i -containin

Before and after with non-containing AHE % L e A7 5.5

dentifrices contained propolis

Table 2. The t test of independent sample before and after brushing teeth using propolis contained and without propolis
contained dentifrice.

t

— table
Treatment x + Sd Tee: (0.05:28) Note
Brushing teeth with dentifrices contained propolis -0.63 + 0.44
ETTRREEE e 1.507 2.048 No Significant
Brushing teeth with non-containing propolis dentifrice. -1.09 + 1.1

Table 4. Variable coefficient test.

Contained propolis dentifrices

Non-containing propolis dentifrice

B -0.631
Sd 0.441
KV 69.8%

-1.086
1.113
102.5%

brushing with propolis contained dentifrice. This
suggest that there was a difference of plaque
index before and after brushing teeth using the
dentifrice containing propolis.

Also according to the table above it is
known that the mean of difference of plaque
index before and after using dentifrice without
propolis was -1.09 The negative (-) showed that
there was a decreased plaque index after using
dentifrice without propolis. These results showed
that there is difference of plaque index before and
after brushing teeth without propolis contained
dentifrice.

As seen in the table that the mean of
differences of plaque indexes before and after
using propolis contained dentifrice and without
propolis contained dentifrice respectively were
-0.63 and -1.09. The without propolis contained
dentifrice decrease much more plaque index
compared to the propolis contained dentifrice.
The negative (-) plaque index valued showing that
there were decreased plaque index from both of
the dentifrices. These results showed that propolis
contained dentifrice do not reduce plaque index
more than without propolis contained dentifrice.
The variable coefficient test done to show the
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homogeneity of reduced plaque index from both
of the dentifrices. Variable coefficient for students
using the propolis contained dentifrice as much as
69.8% and without propolis as much as 102.5%. This
showed the usage of propolis dentifrice is more
homogeny in reducing the plaque index compared
to other dentifrices without propolis.

DISCUSSION

Result of this study showed that there were
differences of plaque indexes before and after
brushing teeth using propolis contained denti-
frice and without propolis contained dentifrice.
Dentifrice containing propolis not reducing more
plaque index compared to other dentifrices with-
out propolis. The result of this study influenced
by nuisance factor such as frequency of fiber rich
diet and sweet and sticky food, type of carbohy-
drate consumed, teeth brushing duration, and dif-
ficulties in using the roll technique as used in this
study.

According to the result of pre-test proposed
to subjects it was known that frequency of
consuming fiber rich diet such as watercress or
spinach as much as 53.33%, apple as much as 10%,
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orange as much as 30%, and any other choices for
6.67%. This fiber rich diet could be done routinely
on adaily basis by the subject of this study, but from
the result of post-test it was known that during the
study only 40% of the subjects consumed fiber rich
diet daily and 60% of the subjects consumed twice
daily. This could influence the level of plaque
attachment because of fiber rich food assumed to
have abrasive force against plaque formation on
the tooth surface while chewing, so that it would
influenced the reducing plaque index during the
study.

As much as 93.33% of this study subjects
consumed rice, 3.33% consumed bread, and
3.33% consumed noodle as a routine carbohydrate
source. The starch/carbohydrate contained in rice
is 30 grams, much larger than noodle (22 grams of
starch) and potato (15 grams of starch), but smaller
than the bread (40 grams of starch). The higher
the starch contained in a food the higher the sugar
level that caused caries and periodontal disease
that produced as its synthesized.’® This result
depicted the possibility of plaque level formed.
The figure of uniformity of rice consumption
indirectly showed a higher plaque in the study
subject. That will influence the effectively of
dentifrice in reducing plaque index.

As much as 40% subjects of this study
consumed sweet and sticky food daily during the
study, while the rest of 56.67% also consumed
that food although not every day and 3.33% had
never consumed that food during the study. Those
provide possibility to add plaque formation on the
tooth surface so that it will influence the dentifrice
effectively in reducing plaque.

According to the pretest, 60% of the study
subjects brushed their teeth twice daily, while
36.67% brushed their teeth three times daily and
3.33% brushed their teeth more than three times
daily. Each as much as 43.33% from the subjects
brushed their teeth as they bathe and before
went to bed, while 13.33% brushed their teeth
after they eat. The mean duration of brushing
teeth was 1-2 minutes (63.33%), while 20% other
brushed their teeth less than 2 minutes, 13.33%
more than 2 minutes, and 3.33% answered other.
Frequency, time, and duration of brushing teeth
done by subjects daily quite appropriate with the
instructions of the study, which frequency is twice
a day before went to bed and after breakfast with

duration more than 2 minutes. This expected to
ease subjects to follow the procedure of this study
that assigned to them during the study, in order to
minimize errors.

According to Home Tooth Brushing Sheet,
the frequency of teeth brushing done by the
subjects was appropriate with the instruction,
but the duration of teeth brushing from almost
all of the subjects (70%) only 1-2 minutes, even
there were subjects 6.67% that duration of teeth
brushing was less than 1 minute, so that there are
possibilities of less duration of teeth brushing that
could reduce the dentifrice effectively in reducing
plaque. As much as 23.33% of the subjects followed
the teeth brushing procedure agreed before which
were more than 2 minutes.

According to the preliminary questionnaire,
the tooth brushing technique used by 63.33% of the
subjects was the left-right technique (horizontal
technique), 20% used the up-down technique
(vertical technique), and 16.67% used the rotary
stroke technique. Seemed that subjects habitually
brush their teeth used the horizontal or vertical
technique on a daily basis. These techniques
different from the roll technique as instructed in
this study, so that in the end questionnaire 63.33%
subjects answered much difficulties, 33.33% had
no difficulties, and 3.33% felt very difficult. This
could influenced the effectively of mechanical
teeth brushing in reducing plaque, so that half of
the subjects (50%) answered rough feeling, 33.33%
felt their teeth surface smooth, and 16.67%
answered there were no difference between
before and after teeth brushing. The difference
of tooth surfaces felt by the subjects showed the
plaque level that still attached to the surface
after the teeth brushing activity. That influenced
the differences or reduced plaque indexes before
and after teeth brushing.

Almost all of the subjects (70%) did not
using mouthwash (antiplaque agent beside of
dentifrices), 20% of the subjects used mouthwashes
once, and only 10% used mouthwash for more than
once during the study, so that the reduced plaque
index would not influenced by the nuisance factor
of another plaque reducing agent instead of
propolis dentifrice or without propolis dentifrice.
Dentifrice containing propolis could reduce the
microorganism population in plaque and saliva.
In a study by Koo'? showed that propolis effective
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in inhibiting the Streptococcus sanguis growth in
way of reducing the activity of glucosyltransferase
enzyme (Gtf) as much as 75-95% in propolis
concentration of 0.75-3 mg/ml.

Independent Propolis Information Bureau in-
formed that propolis property benefit in dentistry,
especially as an antibacterial, antiinflammation,
antifungal, antivirus, antioxidant, and anesthe-
sia agents."” The result of this study showed that
the propolis dentifrice do not reduce plaque in-
dex more than other dentifrice without propolis.
This could be caused if the anti plaque-forming
bacterial property of the propolis was not particu-
larly significant compared to another properties
of propolis, such as antiinflammation, while its us-
age in order to maintain the oral health. Suranto™
suggest that the property of anti-inflammation of
propolis could benefit in reducing oral sprue and
another periodontal disease. Level of significance
of the propolis properties can be found out by
comparing the usage of propolis in several condi-
tions of oral health, so that the effect or property
of propolis which was most significant in maintain-
ing oral health.

CONCLUSION

The conclusion of this study was that there
are differences of plaque indexes in form of
reduced plaque index before and after brushing
teeth with dentifrices containing propolis and
without propolis and also dentifrices containing
propolis do not reduce plaque index more than
dentifrices without propolis.
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