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ABSTRACT

Aim: To evaluate the effectiveness of five different mouthwashes
through measurement of the plaque index.

Materials and methods: Fifty subjects took part in this
blind study, randomized into blocks of five groups according
to the active ingredient of the mouthwash: CHX group
(0.12% chlorhexidine gluconate), essential oils (EO) group,
cetylpyridinium chloride (CPC) group, Tri group (triclosan) and
Hamamelis virginiana (HV) group. All subjects were evaluated
for a reduction in the bacterial plaque index at 7, 14 and 21 days.

Results: There was a significant reduction in the mean plaque
index during the period of evaluation (p < 0.01), and the redu-
ction during the period of evaluation was different between
mouthwashes (p < 0.01). The reduction in the plaque index
at the end of 21 days was, in decreasing order, CHX > EO >
CPC > Tri > HV.

Conclusion: The reduction in the plaque index during the
period of evaluation was different between the types of mouth-
wash. The mouthwash containing the active ingredient chlor-
hexidine was the most effective, followed by the essential oil,
cetylpyridinium chloride, triclosan and H. virginiana.
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INTRODUCTION

Being the main etiological factor in gingivitis, the
mechanical control of tooth biofilm is the most important
strategy for the prevention and treatment of periodontal
diseases; however, the majority of people fail to maintain
adequate control, so other methods are used as comple-
mentary means to help control supragingival /subgingi-
val plaque and gingivitis."* Of these methods, the use
of mouthwashes with antimicrobial active ingredients
helps to remove tooth biofilm and also prevent it from
forming.*”

Several active ingredients used in mouthwashes,
including chlorhexidine gluconate (CHX), present sub-
stantiveness, i.e. they remain active within the oral cavity
for approximately 12 hours, which is explained by their
dicationic nature. Thus, one cationic end of the molecule
attaches itself to the film, which has a negative charge and
the other cationic end is free to interact with bacteria.®
Moreover, CHX has a wide spectrum over both Gram-
positive and Gram-negative bacteria, viruses and yeasts.’

Cetylpyridinium chloride (CPC) is a quaternary
ammonium compound capable of killing Gram-positive
pathogens and yeasts through interaction with the bacte-
rial membrane, infiltrating the cytoplasm and deregula-
ting equilibrium between cells.'® Triclosan (Tri), on the
other hand, is a nonionic, low-toxicity agent with both
hydrophilic and hydrophobic properties. It has a wide
bacterial spectrum, being effective against Gram-positives
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and Gram-negatives as well as promotes the inhibition of
inflammatory mediators.!! There is evidence to suggest
that Tri may reduce the formation of tooth biofilm.!>1?

The essential oils (EO) are a mixture of eucalyptol,
thymol, menthol and methyl salicylate. Its action
mechanism consists of denaturing bacterial proteins,
altering the permeability of the outer membrane of Gram-
negative bacteria and the chelation of cations present in
the bacterial cytoplasm, rendering the enzymes inactive.™*

Hamamelis virginiana is an alternative product,
antiseptic, astringent, hemostatic, coolant, sedative, tonic,
and antioxidant. Among the main active ingredients
found in HV are flavonoids and tannins.!” Due to its
antiphlogistic and astringent properties, HV extracts
have been used to treat small wounds and local
inflammation.'®” Antimutagenic and antioxidant
properties have also been described in HV.!82

At present, many mouthwashes with different
compositions and active ingredients are available in
the market. However, some formulations have still
not been effectively tested for proving their clinical
efficiency. Therefore, the objective of this study was to
evaluate the effectiveness in reducing the plaque index
of five mouthwashes with the following ingredients:
0.12% chlorhexidine gluconate (Periogard®), essential
oils (Listerine®), cetylpyridinium chloride (Cepacol®),
triclosan (Plax Fresh Mint®) and H. virginiana (Maravilha

Curativa®).

MATERIALS AND METHODS

This study was approved by the research ethics committee
at Ceuma University (opinion number 832.068 /2014), and
was conducted in the dental clinics of Ceuma University,
S&o Luis, in the Brazilian state of Maranhao, during the
period commencing August 6 and ending September
15, 2014.

Participants

A convenience sample of 50 participants consisting of
10 patients per group and a plaque index varying between
60 and 80%, according to the index proposed by O’Leary
etal, were invited to take part in the study.* The sample
size was determined by taking into consideration the
statistical test known as repeated-measures between-
factors analysis of variance (ANOVA), with an effect size
of 0.5, power of 0.95 and a of 0.05, using five groups and
four repetitions (G Power version 3.1.4, Heinrich-Heine
Universitat, Diisseldorf, Germany). The allocation of
patients was performed in blocks, i.e. the participants
were allocated in a predetermined group sequence, such
that all the groups had the same number of participants
by the end of the exercise.

Each participant had to have a minimum of 20 perma-
nent teeth and not be undergoing orthodontic treatment.
Teeth with extensive restorations, with the presence of
a full crown and third molars, were not included in the
tooth count. Patients who were pregnant or had a sys-
temic disease, were smokers or patients that made use
of antibiotics, anti-inflammatory or systemic medication
affecting gum condition within the last 4 weeks, were
excluded from the study. Similarly, patients with gene-
ralized caries or advanced periodontal disease were also
excluded.

Intervention

The selected participants initially received oral hygiene
instruction at the point where the same types of
toothpaste and toothbrushes were handed out, and were
instructed to brush their teeth twice a day for 1 minute
immediately after meals, and to use 10 ml of one of the
following mouthwashes for 30 seconds:

e Group 1: Periogard® (Colgate-Palmolive Company,
New York City, USA)—0.12% chlorhexidine gluconate.

o Group 2: Listerine® (Johnson and Johnson, New Jersey,
USA)—essential oils.

e Group 3: Cepacol® (Sanofi Aventis Farmacéutica Ltda.,
Rio de Janeiro, R], Brazil)—cetylpyridinium chloride.

e Group 4:Plax Fresh Mint® (Colgate-Palmolive Company,
New York City, USA)—triclosan.

*  Group 5: Maravilha Curativa® (Humphreys Pharmacal
Inc., Rio de Janeiro, R], Brazil)—Hamamelis virginiana.
The participants underwent a plaque index evaluation

7,14 and 21 days after the initial evaluation.

The plaque index evaluation was carried out individu-
ally by a single examiner (JCM]J), blind as to the type of
mouthwash used by the participants, and previously
trained and calibrated (Kappa = 0.85), using the index

proposed by O'Leary et al.**

STATISTICAL ANALYSIS

The data were input to spreadsheets in Microsoft Excel
2010 for Windows (Microsoft Corporation®, USA) for
the appropriate storage of information. The statistical
analyses were carried out using the software application
SPSS 21.0 (IBM, SPSS Statistic, USA).

A descriptive statistical analysis was carried out,
highlighting the estimated means and their respective
95% confidence intervals, for each type of mouthwash
and period of evaluation.

The data were submitted to statistical analysis by
analysis of variance/general linear models (ANOVA/
GLM) mixed design test (one between-groups variable
and one within-subjects variable), in which the effect was
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evaluated of the different mouthwashes on reducing the
plaque index over different periods of evaluation. For
the purposes of comparing the plaque index between the
evaluated periods within just one mouthwash group,
the ANOVA /GLM one-way repeated-measures test was
applied. To compare the plaque index between mouth-
washes within the same evaluation periods, the ANOVA
one-way test was applied. A level of significance of 5%
was employed for all the tests.

RESULTS

All 50 participants were included in the analysis. The
average age of the participants was 33.9 £ 5.4 years.
Table 1 shows the estimated plaque index means, with
the respective 95% confidence intervals for the groups
and periods evaluated.

The results of the ANOVA/GLM mixed design test
showed that there was a significant reduction in the mean
plaque index during the period of evaluation of at least
one type of mouthwash (p < 0.001). For the measures vs
mouthwash interaction also, the result was significant
(p < 0.001), showing that the reduction in the plaque
index over the period of evaluation depended on the
type of mouthwash, i.e. the reduction in the plaque index
occurred differently between mouthwashes. This finding
may be observed by analyzing Graph 1, where it can be
seen that the reduction in the plaque index took place in
a different way between the mouthwashes.

Table 1: Estimated means for the different mouthwashes used in
the different periods and evaluation with their respective confidence
intervals of 95%

95% confidence interval

Groups Time

Mean (SD)

Lower bound Upper bound
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Graph 1: Estimated mean plaque index values of the evaluator
mouthwashes over different periods of time (CHX: Chlorhexidine
gluconate; CPC: Cetylpyridinium chloride; EO: Essential oils;
Tri: Triclosan; HV: Hamamelis virginiana)

The comparison of plaque index between the mouth-
washes within the same period of evaluation can be seen
in Table 2, while the comparison of the plaque index
between periods evaluated within the same mouthwash
group can be seen in Table 3.

Comparing the mouthwashes by the Tukey test
showed that there was a significant difference (p < 0.001).
Table 3 shows the paired comparison between mouth-
washes.

DISCUSSION

The evaluation of the effectiveness of different brands
of mouthwash in the reduction of dental plaque is im-
portant because the formulations contain several active
ingredients that may not produce the desired effect.

CHX Baseline 69.10 (+7.29) 64.87 73.32 Table 2: Comparison of the plaque index between
7days 32.70 (+ 15.62) 23.28 42 11 mouthwashes for the different periods of evaluation
14 days 21.50 (+9.36) 13.78 29.21 CHX EO CPC Tri HV
21days 13.90 (+4.86) 7.98 19.81 Baseline a a a a a
EO Baseline 66.90 (£7.02) 61.77 70.22 7 days a ab a bc c
7 days 35.40 (+17.09) 25.98 44.81 14 days a a ab b c
14 days 25.00 (+7.80) 17.28 32.71 21days a ab bc c d
21 days 19.70 (+6.12) 13.78 25.61 Different letters on the horizontal line: significant difference p <0.05
CPC Baseline 67.70 (+5.67) 63.47 71.92 (ANOVA one-way Tukey test)
7days 3260 (+17.84) 23.18 42.01 Table 3: Comparison of plaque index between periods of
14 days 30.50 (+ 17.09) 22.78 38.21 evaluation for the different mouthwashes
21 days 26.10 (+ 12.27) 20.18 32.01 -
Tri  Baseline 69.00 (+6.99) 64.77 73.22 Baseline vs 7 days vs 14 days vs
7 days 14 days 21 days
7 days 52.90(+9.20) 43.48 62.31 Y, 007 002" 038
14 days 42.10 (+ 12.36) 34.38 49.81 Tri 0.01* 0.01* 0.01*
21 days 32.30 (£ 10.06) 26.38 38.21 cPC 0.01* 0.18 0.06
HV Baseline 71.44 (£6.05) 67.37 75.82 EO 0.01* 0.01* 0.01*
7 days 64.89 (+ 1310) 55.68 74.51 CHX 0.01* 0.01* 0.01*
14 days 60.78 (£ 11.34) 54.68 70.1 *Statistically significant p < 0.05 (ANOVA one-way repeated
21 days 59.22 (+11.06) 54.28 66.11 measures)
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Accordingly, the objective of this study was to investigate
the reduction in supragingival plaque after using five
brands of mouthwash with different formulae, evaluated
at periods of 7, 14 and 21 days. According to Loe et al,
these periods are sufficient to evaluate the effectiveness
of mouthwashes.

So that groups would all have a similar plaque index
at the beginning of the intervention (baseline), only
participants with an index in the 60 to 80% range were
recruited. The data were analyzed, confirming that there
was no significant difference between the groups at
the initial evaluation (p = 0.511) demonstrating that the
baseline had been adjusted to fit.

A reduction in the plaque index occurred between the
groups during the periods evaluated. It is possible that
the cause of the reduction was in part due to the initial
instruction on oral hygiene; however, it is possible to con-
clude that the use of mouthwashes was influential to the
extent that the reduction was different across the groups.
This assertion can be evidenced when we see that, while
groups CHX, CPC and EO underwent a sharp reduction
in the first 7 days (rates below 40%), those using HV and
Tri were only moderately reduced. Moreover, the groups
with CHX, CPC and EO maintained a similar reduction
pattern between days 7 and 21, unlike the HV and Tri
groups. The CHX group achieved a plaque index lower
than 15% at the end of the 21 days (13.9%), while the HV
group did not manage a reduction of less than 60% in the
same period of evaluation.

It was also found that the groups with EO, Tri and
CHX always obtained significantly greater effects when
compared to earlier evaluations (Table 3). The same was
not the case with the group that used CPC, which after
a sharp reduction in the first 7 days, flattened out and
did not show a significant difference in the remaining
evaluation periods in comparison with the earlier periods
(at14 and 21 days). This result agrees to that of Haps et al,
who carrying out a systematic review, concluded that
CPC provided a small but significant additional benefit in
the reduction of plaque buildup and gum inflammation.*
Moreover, Osso and Kanani found that the majority of
studies showed that mouthwashes with CHX or EO afford
significant antigingivitis and antiplaque benefits, and that
the CPC provided limited benefits when compared with
the control group.?

The present study showed that the oral antiseptic
with the active ingredient CHX stood out as an efficient
antimicrobial agent in the control of bacterial plaque
through to 21 days. It is known that CHX has a high level
of antibacterial, antiviral and antifungal action as well as
high substantiveness.” However, despite it being gener-
ally safe to use, it is not free from adverse side effects. For

example, usage over long periods is limited due to the
tendency to stain the teeth, not only this but also it has
an unpleasant taste.®

In the present study, the reduction found in the group
using HV was not sufficiently clear to be able to conclude
that the active ingredient was responsible for this reduc-
tion. Moreover, the evaluation at 21 days showed that the
use of HV was lower than in the other groups.

Taking into accountjust the final evaluation (at 21 days),
it was found that reduction in the plaque index observed
the following decreasing order: CHX > EO > CPC > Tri >
HV. This outcome agrees with that of Gunsolley, who
showed that mouthwashes containing CHX had a highly
effective antiplaque and anti-gingivitis action, followed
by EO and CPC.**Similarly, Van Leeuwen et al, carrying
out a systematic review, demonstrated the effectiveness
of CHX and EO.%°

The outcome of this study demonstrates that chemical
control has an influence on the reduction of dental plaque,
thus becoming an important adjunct in its reduction;
therefore, it should be incorporated as complementary
to mechanical controls, and its daily use should be
encouraged. Mechanical methods for removing tooth
biofilm should not be replaced but should serve as an
adjunct.

The reduction in the plaque index over the course of
the evaluation was influenced by the type of mouthwash
used. The mouthwash containing chlorhexidine was the
most effective in controlling bacterial plaque, followed
by essential oils, cetylpyridinium chloride, triclosan and
H. virginiana.

REFERENCES

1. LoeH, Theilade E, Jensen SB. Experimental Gingivitis in Man.
] Periodontol 1965;36:177-187.

2. Nicolosi LN, del Carmen Rubio M, Martinez CD, Gonzalez NN,
Cruz ME. Effect of oral hygiene and 0.12% chlorhexidine
gluconate oral rinse in preventing ventilator-associated
pneumonia after cardiovascular surgery. Respir Care 2014;
59(4):504-509.

3. Axelsson P, Albandar JM, Rams TE. Prevention and control of
periodontal diseases in developing and industrialized nations.
Periodontol 2000 2002;29:235-246.

4. Haps S, Slot DE, Berchier CE, Van der Weijden GA. The
effect of cetylpyridinium chloride-containing mouth rinses
as adjuncts to toothbrushing on plaque and parameters of
gingival inflammation: a systematic review. Int ] Dent Hyg
2008;6(4):290-303.

5. Mandel ID. Chemotherapeutic agents for controlling plaque
and gingivitis. ] Clin Periodontol 1988;15(8):488-498.

6. Barnett ML. The rationale for the daily use of an antimicrobial
mouthrinse. ] Am Dent Assoc 2006;137 Suppl:165-21.

7. Rode Sde M, Gimenez X, Montoya VC, Gomez M, Blanc SL,
Medina M, Salinas E, Pedroza J, Zaldivar-Chiapa RM,
Pannuti CM, et al. Daily biofilm control and oral health:

The Journal of Contemporary Dental Practice, August 2015;16(8).674-678

677



José Carlos Elias Mouchrek Junior et al

10.

11.

12.

13.

14.

15.

16.

consensus on the epidemiological challenge—Latin American
Advisory Panel. Braz Oral Res 2012;26(Suppl 1):133-143.
Gjermo P, Bonesvoll P, Rolla G. Relationship between plaque-
inhibiting effect and retention of chlorhexidine in the human
oral cavity. Arch Oral Biol 1974;19(11):1031-104.

Jones CG. Chlorhexidine: is it still the gold standard?
Periodontol 2000 1997;15:55-62.

Pitten FA, Kramer A. Efficacy of cetylpyridinium chloride
used as oropharyngeal antiseptic. Arzneimittelforschung
2001;51(7):588-595.

Davies R, Scully C, Preston AJ. Dentifrices: an update. Med
Oral Patol Oral Cir Bucal 2010;15(6):976-982.

Mateu FA, Boneta AE, DeVizio W, Stewart B, Proskin HM.
A clinical investigation of the efficacy of two dentifrices for
controlling established supragingival plaque and gingivitis.
J Clin Dent 2008;19(3):85-94.

Schiff T, Delgado E, DeVizio W, Proskin HM. A clinical
investigation of the efficacy of two dentifrices for the reduction
of supragingival calculus formation. ] Clin Dent 2008;19(3):
102-105.

Burt S. Essential oils: their antibacterial properties and
potential applications in foods: a review. Int ] Food Microbiol
2004;94(3):223-253.

Erdelmeier CA, Cinatl J Jr, Rabenau H, Doerr HW, Biber A,
Koch E. Antiviral and antiphlogistic activities of Hamamelis
virginiana bark. Planta Med 1996;62(3):241-245.

Deters A, Dauer A, Schnetz E, Fartasch M, Hensel A. High
molecular compounds (polysaccharides and proanthocyani-
dins) from Hamamelis virginiana bark: influence on human
skin keratinocyte proliferation and differentiation and influ-
ence on irritated skin. Phytochemistry 2001;58(6):949-958.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Wolff HH, Kieser M. Hamamelis in children with skin
disorders and skin injuries: results of an observational study.
Eur J Pediatr 2007;166(9):943-948.

Dauer A, Metzner P, Schimmer O. Proanthocyanidins from
the bark of Hamamelis virginiana exhibit antimutagenic
properties against nitroaromatic compounds. Planta Med
1998;64(4):324-327.

Periera da Silva A, Rocha R, Silva CM, Mira L, Duarte MF,
Florencio MH. Antioxidants in medicinal plant extracts.
A research study of the antioxidant capacity of Cratae-
gus, Hamamelis and Hydrastis. Phytother Res 2000;14(8):
612-616.

Tourino S, Lizarraga D, Carreras A, Lorenzo S, Ugartondo V,
Mitjans M, Vinardell MP, Julid L, Cascante M, Torres JL.
Highly galloylated tannin fractions from witch hazel
(Hamamelis virginiana) bark: electron transfer capacity, in
vitro antioxidant activity, and effects on skin-related cells.
Chem Res Toxicol 2008;21(3):696-704.

O’Leary TJ, Drake RB, Naylor JE. The plaque control record.
J Periodontol 1972;43(1):38.

Osso D, Kanani N. Antiseptic mouth rinses: an update on
comparative effectiveness, risks and recommendations. ] Dent
Hyg 2013;87(1):10-18.

Gjermo P. Chlorhexidine in dental practice. ] Clin Periodontol
1974;1(3):143-152.

Gunsolley JC. Clinical efficacy of antimicrobial mouthrinses.
J Dent 2010;38( Suppl 1):56-10.

Van Leeuwen MP, Slot DE, Van der Weijden GA. Essential
oils compared to chlorhexidine with respect to plaque and
parameters of gingival inflammation: a systematic review. |
Periodontol 2011;82(2):174-194.

678



