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Abstract

Background: In the past 40 years, Chlorhexidine has been extensively studied and used for plaque control in dentistry. It is a bisbigu-
anide and is considered as a gold standard antiplaque agent due to its prolonged substantivity. It has a limited use period due to its
known side effects such as extrinsic stains and alterations in taste sensation. On the other hand, mouthwashes made from the herbal
and plant sources containing natural occurring active ingredients provide a gentle, harmless and a trustworthy option. P. granatum
and S. persica are such plant products that are known to have antiplaque effects. Moreover, their use also overcomes the side effects
caused by the chlorhexidine.

Aims and Objectives: The aim of the present study was to assess and compare the antiplaque and anti-inflammatory effects of
Herbal Mouthrinse containing P. granatum and S. persica with chlorhexidine mouthwash.

Materials and Methods: A number of 30 patients was included in the study. All patients underwent three different phases of treat-
ment modalities i.e. experimental phase, no mouthwash phase and control phase. Before beginning of each phase and after comple-
tion of each phase, clinical parameters (Plaque Index, Gingival Index, oral hygiene-simplified) were assessed followed by scaling and
root planing. All 30 volunteers will be subjected to 2 weeks of washout period (no mouthwash) before switchover of one phase to
another phase.

Results: On interphase comparison, change i.e. decrease in the plaque index (PI), gingival index (GI), oral hygiene index-simplified
(OHI-S) score was more in the experimental phase as compared to control phase and the difference was statistically significant be-
tween the two phases. On intraphase comparison, there was a highly significant decrease in all these parameters in both the phases.
Conclusion: Herbal mouthwash containing P. granatum and S. persica is more efficacious in reducing the plaque index, gingival index

and oral hygiene index-simplified.
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Introduction most commonly used self-performed method of plaque control is

Plaque control is extremely important in resolving as well as  the tooth brushing that mechanically removes the dental plaque.

preventing the gingivitis and the conditions associated to it. The =~ However, in many cases this approach is not adequately performed
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by most members of the population that led to the development
of the chemical plaque control in the form of mouthwashes as an
adjunct to the mechanical plaque control [1]. Mouthwashes are the
liquids that are rinsed in the oral cavity with the help of the peri-
oral musculature [2]. There are mainly two types of mouthwash-
es available in market chemical and herbal. The chemical plaque
control agents are divided into first generation such as quaternary
ammonium compounds, phenols, second generation such as bis-
biguanides-chlorhexidine gluconate, and third generation such as
delmopinol [3]. Chlorhexidine is an example of second generation
possess cationic properties. For the past 40 years it has been rig-
orously investigated and found that it possess superior antiplaque
activity as compared to any other antimicrobial agents and hence,
it is considered as a gold standard for plaque control. This is due
to the fact that the other antimicrobial agents lack the substantiv-
ity and the efficacy against the microorganisms [4]. Its long term
use is prohibited because of certain side effects. The most common
side effect associated are extrinsic staining. Some evidence in the
literature also suggests that its frequent use leads to the alterations

in the taste sensations, desquamation of the oral mucosa etc [5].

With the increasing evidence about the association between
oral health and the entire body health, the medications from the
herbal and the plant sources containing natural occurring active
ingredients provides a gentle, harmless and a trustworthy op-
tion. Their use overcomes the side effects caused by the chemical

mouthwashes such as chlorhexidine [6].

P. granatum also known as Pomegranate is one such natural
product that is currently extensively used for the oral health [7].
It has active components like polyphenolic flavonoids i.e. punica-
lagins and ellegic acid which helps to prevent gingivitis by mecha-
nisms like oxidative stress reduction, direct anti-oxidant activity,

antibacterial activity as well as direct plaque removal [8].

S. persica also called as Miswak is one of the oldest aids used for
tooth cleaning. Silica present in it, functions as an abrasive mate-
rial that causes stain removal as well as deposits from the surface
of the tooth. Sodium bicarbonate possesses germicidal as well as
abrasive effect. Tannic acid present in it has anti-plaque and anti-
gingivitis effect [9]. Miswak sticks also reduces the virulence of the
different oral pathogens. When used as a mouthwash, it has been
reported to reduce the cariogenic bacteria as well as bleeding from

the gingiva [10].
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Thus, on the basis of these properties an attempt has been
made to evaluate the efficacy of the P granatum and S. persica with

Chlorhexidine mouthrinses on inhibition of plaque and gingivitis.

Materials and Methods

The study was carried out in the Department of Periodontology,
Seema Dental College and Hospital, Rishikesh, Uttarakhand with
the approval of the ethical committee. The volunteer subjects were
selected from the Seema Dental College and Hospital, Rishikesh.
Detailed description of the study was given to each patient and a

written informed consent was obtained.

Subject selection

The study included 30 systemically healthy volunteers those

who fulfilled the following inclusion criteria.

Inclusion criteria:

1. Subjects having a dentition with more than 20 evaluable

teeth with a minimum of five teeth per quadrant.
2. Subjects with age group between 20 - 30 years.

3. Subjects with chronic gingivitis.

Exclusion criteria:
1. Subjects with a habit of mouth breathing.

2. Subjects with a history of antibiotic therapy in the past three

years.
3. Subjects with a history of systemic disease.
4. Subjects with a habit of smoking, gutkha, pan chewing etc.

5. Subjects with a history of oral prophylaxis within last six

months previous to history.

6. Subjects with history of undergoing nonsurgical and surgical

periodontal therapy in the last six months.

7. Subjects with orthodontic and prosthodontic appliance.

Study design

30 systemically healthy volunteers satisfying the above men-
tioned criteria were included in the study. At baseline, clinical pa-
rameters i.e. plaque index, gingival index and OHI-S were assessed
followed by scaling and root planing. All the volunteers were then
provided with the experimental mouthwash i.e. containing Pome-
granate, miswak and neem and were asked to use 10 ml of it twice
daily for 14 days. At the end of the experimental phase i.e. after 14

days all the volunteers were recalled and clinical parameters i.e.
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plaque index, gingival index, OHI-S were assessed followed by scal-
ing and root planing. The subjects were then kept on 14 days wash-
out period in which no mouthwash was given. At the end of the 14
days i.e. the baseline for control phase, all the clinical parameters
were again assessed followed scaling and root planing, followed by
the control phase in which 10 ml of control mouthwash i.e. contain-
ing 10% Chlorhexidine mouthwash was given for 14 days. At the
end of the 14 days, clinical parameters were again assessed.

Statistical analysis

Statistical Product and Service Solutions (SPSS) version 21 for
windows (Armonk, NY: IBM) corp software was used to analyse the
data. Statistical analysis was done by using tools of descriptive sta-
tistics such as Mean and SD for representing quantitative data. Stu-
dent t test/Unpaired ‘t’ test was used to compare between means
of two phases independent of each other (between experimen-
tal phase and control phase at each interval) in relation to mean
plaque index, gingival index, OHIS-score. Paired ‘t’ test was used to
compare mean plaque index, gingival index, OHI-S scores in each

phase before and after the study period.

Results
Plaque and gingival index

On interphase comparison, at baseline, it was found that ex-
perimental phase had higher Gingival and Plaque index score as
compared to control phase but the difference was not of statistical
significance (p > 0.05). At 14" day, it was found that experimental
phase had higher Gingival index and Plaque index score as com-
pared to control phase but the difference was not of statistical sig-
nificance (p > 0.05). Change of mean GI and PI scores was more
in experimental phase as compared to control phase and the dif-
ference was of statistical significance (p < 0.05) (Table 1 and 2).
On intraphase comparison, there was a highly statistically signifi-
cant decrease in plaque and gingival index scores in both the ex-
perimental and control phase from baseline to 14 days (p < 0.001)
(Table 3 and 4).

Oral hygiene index-simplified

On Interphase comparison, at baseline, it was found that Experi-
mental phase had higher OHI-S score as compared to Control phase
and the difference was of statistical significance (p = 0.001). At 14
day, it was found that Experimental phase had higher OHI-S score
as compared to Control phase and the difference was of statistical
significance (p = 0.003). It was found that change in OHI-S score

was more in Experimental phase as compared to Control phase and
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Baseline 14% day Change-m GI score
GI score (Baseline to 14"
mean (SD) | mean (SD)
day)

Experimental 1.85(0.49) | 1.16 (0.36) 0.68 (0.20)
phase

Control phase 1.66 (0.41) | 1.07 (0.35) 0.58 (0.16)
Unpaired ‘t' test| t=1.616 t=0.979 t=2.069
value

P value p=0.112 p=0.332 p =0.043*

Table 1: Interphase comparison of mean gingival index.

Change in
Pl score Baseline 14" day Pl score
mean (SD) | mean (SD) | (Baseline to
14" day)
Experimental
1.99 (0.46 1.22 (0.36 0.76 (0.17
Dhase (0.46) (0.36) (017)
Control phase 1.77 (0.36) | 1.12 (0.33) 0.65 (0.17)
Unpaired ttest 4938 | t=1.057 | t=2630
value
P value p=0.057 p=0.295 p=0.011*

Table 2: Interphase comparison of mean plaque index score.

Baseline 14" day f’a’ured
GI score t'test | P value
mean (SD) | mean (SD)
value
E i 1
xperimental] 4 o5 0.49) | 1.16 (0.36) |t = 6.106| P <0.001**
phase
Control phase| 1.66 (0.41) | 1.07 (0.35) |t=5.899|/P <0.001**

Table 3: Intraphase comparison of mean gingival index score.

PI score Baseline | 14" day | Paired ‘t’ P value
mean (SD) mean (SD)| test value
E i tal
XPErMENtA| 4 99 (0.46) [1.22 (0.36)| t=7.098 |P <0.001**
phase
Control phase| 1.77 (0.36) |1.12 (0.33)| t=7.170 |P<0.001**

Table 4: Intraphase comparison of mean plaque index score.
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the difference was of statistical significance (p = 0.042) (Table 5).
On Intraphase comparison, it was observed that decline in mean
OHI-S from baseline to 14" day was of highly statistical significance
(p < 0.001) in the both the phases from baseline to 14 days (Table
6).

Change in OHI-S
Baseline 14" day .
OHI-S score score (Baseline
mean (SD) | mean (SD)
to 14" day)
Experimental
0.99 (0.33) | 0.53(0.33) 0.46 (0.24)
phase
Control phase | 0.68 (0.32) | 0.34(0.12) 0.34 (0.26)
Unpaired ‘t’
t=3.681 t=3.058 t=1.769
test value
P value p=0.001* | p=0.003* p = 0.042*

Table 5: Interphase comparison of mean oral hygiene

index-simplified score.

Baseline 14" day | Paired ‘t’
OHIS-S P val
score mean (SD)| mean (SD) | test value value
E imental
Xpertmental 1 99 (0.33)| 0.53 (0.33) | t=5.341 |P<0.001*
phase
Control phase |0.68(0.32) | 0.34(0.12) | t=8.035 |P<0.001**

Table 6: Intraphase comparison of mean oral hygiene

index-simplified score.

Discussion

As per the results of this study, experimental mouthwash con-
taining P granatum, S. persica and Neem mouthwash is more effica-
cious in reducing the gingival index. Rezaei S in their study stated
that herbal mouthwash with S. persica extract is more efficacious
than 0.2% Chlorhexidine mouthwash in reducing the scores of
gingival index [11]. Champaneri H R compared the effectiveness of
Camellia sinensis, P. granatum and 0.2% Chlorhexidine mouthrinse.
Results stated that P granatum and Camellia sinensis showed simi-
lar results in reducing the gingival index and were better than 0.2%
Chlorhexidine [12].

The active components of the pomegranate such as polypheno-
lic flavonoids like ellagic acid and punicalagins prevent gingivitis
by various mechanisms like direct antioxidant activity, anti-inflam-

matory, antibacterial effect. These effects are brought by reducing
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the activities of the aminotransferase which is cell injury indicator,
decreasing the activity of the alpha- glucosidase and elevating the
activities of the ceruloplasmin that gives protection against the oxi-
dative stress. It also enhance the radical scavenging capacity [13].
Neem possess Catechins that have capability of reducing the oxi-
dative burst from Polymorphonuclear leucocytes (PMNs) leading
to the restriction of the inflammation [14]. Gallotannins present in
miswak and neem provide anti-inflammatory, antibacterial and an-

tioxidant properties to these extracts [15].

The results of this study showed that herbal mouthrinse
was more effective in reducing the plaque index as compared to
chlorhexidine mouthrinse. Similar results were shown by a study
conducted by Niazi F in which it was stated that the mouthrinse
containing S. persica extract is more effective in reducing the

plaque index as compared to 0.2% Chlorhexidine [15].

Dandekar N V prepared the mouthwashes with the dry extracts
of the neem and the mango twings and compared the plaque in-
dex and the gingival index at baseline, 7% and after 21 days. As per
the results it can be concluded that more reduction in plaque index
was seen in chlorhexidine as compared to neem and mango mouth-
wash. Whereas no difference was seen between the neem and the

mango mouthwashes [16].

Neem contains isoprenoids like nimbinin, nimbin and nimbidin
that possess antibacterial activity against streptococci and also
limit its adhesion to the tooth surface. Miswak shows its antibac-
terial effect by releasing tannins and thiocyanates which shows
activity against early colonizers such as Streptococci and Porphy-
romonas gingivalis. Thiocyanate present in miswak exerts antibac-
terial properties by activating the salivary peroxidase/thiocyanate
system [14]. Pomegranate stops the inter-bacterial adhesion or
coaggregation of microorganisms leading to the disruption of the
plaque biofilm. Pomegranate decreases the total protein levels of

saliva leading to a decrease in the plaque forming bacteria [13].

In the present study, there was difference in the mean Oral hy-
giene index- simplified (OHI-S) score between the two phases at
baseline and it was statistically significant (p = 0.001). After 14
days also the difference was statistically significant (p = 0.003).
Whereas Change in mean Oral hygiene index (OHI-S) score from
baseline to 14" day was more in the experimental phase and it was

also statistically significant (p = 0.042).
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As per the results of this study, herbal mouthrinse containing P
granatum, S. persica and Neem mouthrinse is more efficacious in
reducing the Oral hygiene index- simplified. Similar results were
showed by a study conducted by Balappanavar A Y in which there
is comparison of mouthwashes containing 0.2% Chlorhexidine, 2%
neem and 0.5% tea. Results of this study showed that improvement
in oral hygiene was better appreciated in mouthwashes containing

neem and tea extract [17].

P granatum mouthrinses effects the oral health by reducing
the plaque and calculus formation by inhibiting the activities of
the microorganisms [13]. High concentration of chlorides present
in the miswak inhibit the formation of dental calculus [18]. Neem
inhibits the adhesion of streptococci on the tooth surface leading
to reduced plaque formation and ultimately decreased formation
of calculus [19]. Balappanavar A Y on intragroup comparison of
0.2% Chlorhexidine mouthrinse, 2% neem mouthrinse and 5% tea
mouthrinse stated that there was a significant reduction in Oral
hygiene index- simplified in all the three groups after 3 weeks of
usage [17].Bayaty F H in a study assessed the substantivity of 10%
S. persica extract in the oral cavity and stated that S. persica extracts
were present in the oral cavity after 6 hours and vanished after 8

hours of expectoration [20].

Conclusion

Within the limitations of this study, it can be concluded that
mouthwash containing P. granatum, S. persica and Azadirachta in-
dica showed better reduction in plaque index, gingival index and
OHIS scores in comparison to the Chlorhexidine. Studies have re-
ported that mouthwashes containing S. persica has a maximum
substantivity of eight hours, whereas, Chlorhexidine has a substan-
tivity of 12 hours. So further studies are needed to be conducted
to assess the efficacy and substantivity of these mouthwashes in

comparison to Chlorhexidine.
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