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ABSTRACT

Objective: The aim of this study was to determine
in a randomized, double-blind, placebo-controlled
clinical trial the effects of typified propolis and
chlorhexidine rinses on salivary levels of mutans
streptococci (MS) and lactobacilli (LACT). Methods:
One hundred patients were screened for salivary
levels of MS >100,000 CFUs/mL of saliva. All patients
presented with at least one cavitated decayed surface.
Sixty patients met entry criteria. Subjects were adults
18-55 years old. After restoration of cavitated lesions
patients were randomized to 3 experimental groups:
1) PROP-alcohol-free 2% typified propolis rinse (n
= 20); 2) CHX- 0.12% chlorhexidine rinse; 3) PL-
placebo mouthrinse. Patients rinsed unsupervised
15 mL of respective rinses twice a day for 1 min
for 28 days. Patients were assessed for the salivary
levels of MS (Dentocult SM) and LACT (Dentocult
LB) at baseline, 7-day, 14-day, and at 28-day visits
(experimental effects) and at 45-day visit (residual
effects). General linear models were employed to
analyze the data. Results: PROP was superior to
CHX at 14-day and 28-day visits in suppressing the
salivary levels of MS (p < .05). PROP was superior
to PL at all visits (p < .01). The residual effects of
PROP in suppressing the salivary levels of MS could
still be observed at the 45-day visit, where significant
differences between PROP and CHX (p < .05), were
demonstrated. PROP was significantly superior than
CHX in suppressing the levels of salivary LACT at
the 28-day visit (p < .05). Conclusion: Typified
propolis rinse was effective in suppressing cariogenic
infections in caries-active patients when compared to
existing and placebo therapies.
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RESUMO

Objetivo: O objetivo deste estudo foi determinar, em
um estudo randomizado, duplo-cego, placebo-con-
trolado os efeitos da prépolis tipificada e clorexidina
sobre os niveis salivares de estreptococos do grupo
mutans (EM) e lactobacilos (LACT). Métodos: Cem
pacientes foram selecionados para niveis salivares de
MS > 100.000 UFC/mL de saliva. Todos os pacientes
apresentaram pelo menos uma superficie cariada com
cavitacdo. Sessenta pacientes preencheram os critérios
de inclusdo. Os individuos eram adultos com 18-55
anos de idade. Apos a restauracdo das lesdes cavita-
das, os pacientes foram randomizados para trés grupos
experimentais: 1) PROP- bochecho livre de alcool de
2% de propolis tipificada (n = 20), 2) CHX- boche-
cho de clorexidina 0,12%, 3) PL- bochecho placebo.
Os participantes bochecharam sem supervisdao 15 mL
dos enxaguatérios duas vezes por dia, durante 1 mi-
nuto, durante 28 dias. Os pacientes foram avaliados
para os niveis salivares de MS (Dentocult SM) e LACT
(Dentocult LB) na linha de base, e ap6s 7 dias, 14 dias,
28 dias (efeitos experimentais) e 45 dias (efeitos resi-
duais). Modelos lineares foram utilizados para analisar
os dados. Resultados: PROP foi superior ao CHX nas
visitas de 14 dias e de 28 dias na supressdo dos niveis
salivares de SM (p < 0,05). PROP foi superior ao PL
em todas as visitas (p < 0,01). Os efeitos residuais de
PROP na supressao dos niveis salivares de MS ainda foi
observado na visita de 45 dias, onde diferencas signifi-
cativas entre PROP e CHX (p < 0,05) foram demons-
tradas. PROP foi significativamente superior a CHX na
supressdo dos niveis salivares de LACT na visita de 28
dias (p < 0,05). Conclusdo: O enxaguatdrio de propo-
lis tipificada foi eficaz na supressdo de infeccoes cario-
génicas em pacientes com atividade de carie quando
comparado a terapias existentes e ao placebo.

PALAVRAS-CHAVE
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INTRODUCTION

luorides and chorhexidine are arguably the

most common agents utilized for the prevention
of oral diseases. These chemical agents have
been available for use to the general population
where chlorhexidine, particularly, has been used
to promote gingival health for over 45 years
[1]. The effectiveness of chlorhexidine rinses in
fighting gingivitis has extensive documentation
as its efficacy is evident from reports using the
methodology of meta-analysis [2]. The use of
chlorhexidine mouth rinses in the prevention of
dental caries however is contradictory. Clinical
evidence on the application of chlorhexidine gels
and varnishes for the prevention of dental caries
is also inconclusive [3].

Propolis is a resinous matter collected by
honeybees from different plant exudates, which
is used to seal beehives. At least 200 compounds
have been identified in different propolis samples
of different botanical geographic origins. The
typified propolis has standardized constituents
such as: prenylated phenolic acids derived from
p-coumaric, including it [4]. The literature on
propolis use in dentistry is extensive. There are
numerous laboratory and clinical reports of
propolis that include: suppression and inhibition
of cariogenic [5] and periodontal organisms
[6], prevention of respiratory infections [7] and
gingival inflammation, [8] inhibitory activity
against endodontic pathogens [9], and therapeutic
action on oral ulcers [10]. These reports however
lack evidence of propolis effectiveness because
adequately designed randomized controlled trials
have yet to be conducted.

Studies  comparing  propolis  with
chlorhexidine solutions have been limited to in
vitro studies. These studies have suggested that
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propolis solutions were equivalent to chorhexidine
solutions in inhibiting the mutans streptococci
[11]. The primary aim of this investigation was
to determine in a randomized, double-blind,
placebo-controlled clinical trial the experimental
and residual effects of typified propolis and
chlorhexidine rinses on salivary levels of the
mutans streptococci and lactobacilli.

MATERIALS AND METHODS
Inclusion/Exclusion Criteria

One hundred-fifty patients were screened from
a patient pool attending the Dental Clinics at
Bandeirante Anhanguera University — UNIBAN,
Sdo Paulo, Brazil. After signing informed consent
approved by the Institutional Review Board
(UNIBAN-Protocol ~ N.0038/2007),  patients
were submitted to eligibility criteria. The main
entry criteria for participants was to present
with salivary levels of the mutans streptococci
>100,000 CFUs/mL of saliva and to present with
at least one cavitated decayed surface. Additional
entry criteria included: the presence of at least 20
teeth, no clinical signs of periodontal disease, age
range of 18 to 55 years-old, not being a current
smoker, normal saliva secretion rate, not being
pregnant, and not making use of any oral topical
or systemic medication.

Subject Population/Demographics

This was a randomized double-blind placebo-
controlled clinical trial. Sixty patients met entry
criteria. These participants were 18-55 years old
of both genders and in good general health. Table
1 depicts demographic and clinical characteristics
of study participants. Study groups were well
balanced at baseline for demographic variables
and for the number of decayed and restored teeth.

Table 1 - Demographics and clinical parameters of study participants at entry

Parameter / Group Chlorhexidine Propolis Placebo Sig.
Age 416 (134)* 394(98) 390 (17) ANOVANS
Gender
Male 7 8 9 Chi-square Test NS
Female 13 12 1l
Race
White 1) 13 14 )
Black 5 4 4 Chi-square Test NS
Parda 3 3 2
Number of Decayed Teeth 303" 29(19) 415 (341) ANOVANS
Number of Restored Teeth 101(62)* 69(50) 66(52) ANOVANS

*mean (standard deviation).
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Treatment Products and Protocol

After restoration of all cavitated lesions patients
were randomized to 3 experimental groups: 1)
alcohol-free, 2% typified propolis mouth rinse
(n = 20). Propolis 2% rinse was manufactured
at the laboratories of the Department of
Pharmacology at Federal University of Santa
Catarina, Floriandpolis, Santa Catarina, Brazil.
The formulation included 2% typified propolis,
mint flavor, polioxyethelers, sorbitol, blue color
and water; 2) a commercially available 0.12%
chlorhexidine mouth rinse; 3) placebo mouth
rinse that matched propolis mouth rinse without
the active ingredient. Patients rinsed 15 mL of
the experimental rinses twice a day for 1 min for
28 days. Rinsing was performed in the morning
and before bedtime after ordinary oral hygiene
procedures. Patients were assessed for the
salivary levels of mutans streptococci (Dentocult
SM, Orion Diagnostica, Espoo, Finland) and
lactobacilli (Dentocult LB, Orion Diagnostica,
Espoo, Finland) at baseline, 7-day, 14-day, and
at 28-day visits (treatment effects) and at 45-
day visit (residual effects). All adverse reactions
were documented and patient accountability/
continuance criteria were recorded at all visits.

Allocation Concealment

For allocation of groups a computer-generated
list of random numbers was used. Rinses
were prepared in dark-bottles, which were
consecutively numbered according to the
randomization schedule. Participants were
randomized to one of the three test color-
matched rinses. Study coordinator, examiners
and participants were unaware of group
allocation. The group identity was generated
and kept in Floriandpolis, SC, Brazil while the
study was conducted in Sdo Paulo, SP, Brazil.

Mutans Streptococci Assay

The Dentocult SM test was employed to
determine the salivary levels of the mutans
streptococci. Two thirds of a treated plastic strip
was inserted into the mouth and rotated on
the surface of the tongue about 10 times. This
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strip was placed into a culture vial containing
a well-mixed bacitracin solution and processed
according to the manufacturer’s instructions.
Interpretation of test scores using a density
chart was as follows: 0-1:<100,000 CFU/mL
of saliva, 2:>100,000 to <1,000,000 CFU/mL
and, 3: >1,000,000 CFU/mL.

Lactobacilli Salivary Levels

The Dentocult LB assay was employed to
estimate the levels in saliva of lactobacilli. Saliva
collected after stimulation was poured overagar
surfaces, ensuring that they are well moistened.
Excess saliva was allowed to drain from the
slide. The slide was screwed tightly back into
the tubeand placed the in an upright position in
an incubator (36 * 2°C) for four (4) days. The
salivary levels of the lactobacilli were estimated
as follows: 0- Non-detectable; 2- 1,000 CFU/
mL saliva; 3- 10,000 CFU/mL saliva; 4- 100,000
CFU/mL saliva; 5- 1,000,000 CFU/mL saliva.

Product Satisfaction Questionnaire

Participants were asked to rank mouth rinses
according to taste, breath improvements, nausea
symptoms, perception of oral cleaninless, ease
to use, and olfatory perception. Participants
then ranked each item with scores ranging from
1 (excellent) to 5 (poor) for an overall score
based on the range of acceptance for a particular
mouth rinse.

Statistical Analysis

Univariate models were employed to analyze the
data of treatment effects between study groups
for the salivary levels of cariogenic bacteria.
Analysis of co-variance was performed to
compare treatment effects for all groups between
baseline and 28 days and between baseline and
45 days for the salivary levels of the mutans
streptococci and lactobacilli adjusted for age
and gender. Chi-square tests were employed to
analyze frequency distributions of demographic
parameters. ANOVA was employed to estimate
differences among study groups at baseline for
age, and for the number of decayed and restored
teeth. We employed SAS (r).
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RESULTS

Adverse reactions were reported for the
chorhexidine and placebo groups at high
frequencies with regards to flavor, burning
sensations and alterations of taste. Patient
satisfaction and acceptability was highest and
excellent for the propolis mouth rinse (74%)
followed by the chlorhexidine (68%) and
placebo (45%) mouthrinses, respectively.

Analysis of co-variance revealed
significant treatment effects from baseline to
28 and 45 days for both propolis (p < 0.05)
and chorhexidine (p < 0.05) groups for the
salivary levels of mutans streptococci. These
same findings were not observed for the salivary
levels of lactobacilli. The propolis mouth rinse
was superior to chlorhexidine and placebo rinses
at 7-day, 14-day and 28-day visits (treatment
effects) in suppressing the salivary levels of the
mutans streptococci (Table 2). The chlorhexidine
was superior to placebo at 7-day and 14-day
visit. The propolis mouth rinse was superior to
the placebo rinse at all visits (treatment period)
in suppressing the salivary levels of the mutans
streptococci. The residual effects of propolis
mouth rinse in suppressing the salivary levels
of mutans streptococci could still be observed
after 17 days of product discontinuation, where
significant differences between the propolis
rinse and chorhexidine and placebo rinses, were
demonstrated.

Very little information is available on the
efficacy and superiority of suppression of salivary
levels of lactobacilli by means of antimicrobials.
The data presented in Table 3 shows that
propolis mouth rinse was significantly different
than chorhexidine mouth rinse in suppressing
the levels of salivary lactobacilli at the 28-day
visit.

DISCUSSION

Upon search of the literature it is apparent that
this is the first randomized double-blind placebo-
controlled trial on the effects of propolis on
cariogenic bacteria. Although there are several
in vitro studies confirming the inhibitory activity
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of propolis against the mutans streptococci
and in vivo studies attesting the efficacy of
chlorhexidine on the suppression of the mutans
streptococci, our study design does not permit
comparisons with the existing literature as data
is not available with study design and product
evaluation similar to our protocol.

Despite the high number of initial
decayed and restored teeth present in our
study population (Table 1), the propolis and
chlorhexidine rinses were effective in suppressing
the salivary levels of the mutans streptococci
from baseline up to 45 days after a 4-week
twice-a-day daily use. Similar results were not
found for the placebo group. These results need
to be put in perspective as a high number of
restorations allows for rapid re-colonization of
the mutans streptococci [12;13] and, therefore,
had our study design been of a longer duration
we are unsure if results presented here would
have been extended for a longer period of time.

Group analysis at the various point-
visits revealed superior suppression of the
mutans streptococci for the propolis rinse when
compared to placebo and chlorhexidine rinse
at days 7, 14 and 28. Chlorhexidine rinse was
superior to placebo at day-7 and day-14 visits
but not at day -28 visit (Table 2). The residual
effects of the rinsing protocols clearly show
that propolis rinse could sustain suppression
of the mutans streptococci after 17 days of
rinse discontinuation. Notably, we would have
expected chlorhexidine rinse to exert similar
effects because of chlorhexidine substantivity.

We are unaware of any clinical studies on
the effects of propolis rinses on salivary levels of
the lactobacilli. Our study has demonstrated that
after 4-week use of propolis rinse a significant
suppression of the salivary levels of lactobacilli
was evident when compared to chlorhexidine
and placebo rinses (Table 3). This is added
benefit for the propolis rinse as suppression of
lactobacilli is hard to attain as recently shown
in comparative studies employing chlorhexidine
rinses [14,15].
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Table 2 - Effects of rinses on mutans streptococci salivary levels

21003 16(05)°

23(05) 17(06)°
22(04) 22(07)»
0177 0.008
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13(05)® 12(04)? 14(05)?

18(05)® 17(07)® 19(05)®
19(05) 26(06)® 26(07)°
0.001 0.000 0.000

a, b - Numbers with same superscripts are significantly different by Tukey’s pairwise comparisons.

Table 3 — Effects of rinses on lactobacilli salivary levels

28(10)
33(1)
29(08)
0265

25(07)¢ ]
31(08) 31(08) 31(08)
27(10) 30(09) 31(10)

0.033

a, b - Numbers with same superscripts are significantly different by Tukey’s pairwise comparisons.

Limitations of this study include the
non-determination of the power of our sample
size prior to the commencement of the study.
Although our study groups were well-balanced
at baseline for various parameters (Table 1)
and the fact that we were able to demonstrate
superiority of propolis rinses, no sample size
calculations were performed during design of
this protocol.

Lastly, our questionnaire survey showed
higher acceptance of propolis rinse for various
factors when compared to chlorhexidine and
placebo rinses. One recent study evaluated the
compliance and acceptability of a 5% propolis
rinse [16], and although most subjects reported
the unpleasant taste of the rinse, they said
they were satisfied with the rinse and would
recommend its use by others. Only 24% of
individuals reported difficulties in following the
study protocols.

CONCLUSIONS

Typified propolis rinses may be of value in
suppressing cariogenic infections in caries-active
patients when compared to existing and placebo
therapies.
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