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Abstract

Background: Myriad of synthetic products has been used in chemical plaque control. There is a constant
search for cost effective herbal products with minimal adverse effect to substitute synthetic compounds. The
objective of this study was to evaluate the anti-inflammatory properties of Cocos nucifera and Sesamum indicum and
compare their effect with commercially available chlorhexidine on gingivitis. Methods: In this double blind,
randomized, control clinical trial, a total of 45 samples from patients aged between 18 to 35 years reporting to the
institution, diagnosed with gingivitis were selected and randomly divided into Group-A (Scaling + Cocos Nucifera
mouthwash), Group-B (Scaling + Sesamum Indicum mouthwash) and Group C (Scaling + Chlorhexidine
mouthwash). Clinical (Plaque index, Gingival index and Sulcus bleeding index), and Immunological (Interleukin-6)
parameters were assessed at baseline and 45% day following scaling. Saliva samples were collected and stored at
-200C till they were subjected to enzyme-linked immunosorbent assay (ELISA) analysis. Inferential statistics done
were analysis of variance, paired t test, post hock Scheffe test and Chi- square test by using SPSS software (22.0).
Results: In Clinical parameters, group B (p<0.001) showed statistical significant reduction compared to group A and
group C. In Immunological parameter group A (p<0.001) showed statistical significant reduction in Interleukin-6
compared to group B and group C (p=0.126 & p=0.196 respectively). Conclusion: Cocos nucifera and Sesamum
indicum mouth washes effectively decreased plaque formation and could be used as an adjunct to scaling in treating
plaque induced gingivitis.
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Introduction There is a constant search for cost effective
Periodontal disease is one of the commonest herbal products with minimal adverse effect to
diseases of humankind affecting 20-50% of global substitute synthetic compounds. Coconut oil is derived

from the nuts of the plant Cocos nucifera. The Lauric
acid component has been shown to have anti-
inflammatory, antimicrobial, antiviral, and anti-fungal
activities (4). In vitro, its sucrose monolaurate content
has shown to prevent formation of dental plaque (5).

Sesame oil, derived from Sesamum indicum, is
known for its antimicrobial effects has shown
considerable reduction in plaque formation, when used
in the form of oil pulling (6).

There is paucity in the literature comparing the
efficacy of Cocos nucifera and Sesamum indicum on
periodontal diseases. Hence this study was conducted
evaluate and compare the antiplaque and anti-
inflammatory properties of Cocos nucifera and

population including all age groups. Therefore its
prevention is of utmost importance. Along with
mechanical methods of plaque control, various
antimicrobials have been used as adjunctive measures
(1). Chlorhexidine is considered a gold standard against
which efficacy of other antiplaque agents are compared
(2). Although having high substantivity, the use of
chlorhexidine for prolonged durations is restricted due
to its side effects such as extrinsically staining the teeth,
altered taste sensation, mucosal erosions and a general
burning sensation of tongue (3).
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the out-patients visiting the Department of Periodontics,
of the institution from September 2016 to March 2017.
The study design was approved by the Ethical
Committee of the institution. Subjects aged between 18
to 35 years, diagnosed with gingivitis, not on any
antibiotic or anti-inflammatory drug in the preceding 6
months and have not undergone dental treatment for the
past three months were selected. Subjects who were
smokers, pregnant or lactating females, with any
systemic diseases were excluded from the study.

Method of preparation of Cocos nucifera and
Sesamum indicum mouthwash: Both Cocos nucifera
and Sesamum indicum mouthwash were prepared by the
pharmacist of Ayurvedic College.

Cocos nucifera (Coconut oil) mouthwash: The
micro-emulsion mouthwash containing essential oil of
5% concentration coconut oil, tween 80, glycerine,
peppermint oil, sodium benzoate and water was
prepared. Coconut oil, peppermint oil and tween 80
were mixed to obtain oil phase. Sodium benzoate
solution, Glycerine, and water were mixed to obtain
water phase. The water phase was added to oil phase
and immediately mixed homogenously. An adequate
amount of water was added to reach final volume. The
ingredients to make 100 ml of mouth wash are as
follows: Coconut oil (20 ml) + Peppermint oil (1ml) +
Tween 80 (2ml) + Glycerine (4.8ml) + Sodium benzoate
(1g) + Water (71.2ml). The formulation was stored in
amber coloured glass bottles.

Sesamum indicum (Sesame oil) mouth wash:
The micro-emulsion mouthwash containing essential oil
of 10% concentration sesame oil, tween 80, glycerin,
peppermint oil, sodium benzoate and water was
prepared. Sesame oil, peppermint oil and tween 80 were
mixed to obtain oil phase. Glycerine, sodium benzoate
solution, water was mixed to obtain water phase. The
water phase was added to oil phase and immediately
mixed to homogenous. An adequate amount of water
was added to reach final volume. The ingredients to
make 100 ml of mouth wash are as follows: Sesame oil
(20 ml) + Peppermint oil (1ml) + Tween 80 (2ml) +
Glycerine (4.8ml) + Sodium benzoate (1g) + Water
(71.2ml). The formula was stored in glass bottles. The
formulation was kept in amber coloured glass bottles.

Clinical procedure: The purpose of the study
and design were explained, and a written consent was
obtained from all the participants. The sample size was
estimated by considering a error probability of 0.05 and
power of the study was 80%, hence, sample size
calculated was 15 patients per group. Forty-five
individuals meeting the inclusion criteria were
randomly assigned to one of the three groups using chit
method as follows:

« Group A: (15 subjects) - Scaling + Cocos nucifera
mouthwash

« Group B: (15 subjects) - Scaling + Sesamum indicum
mouthwash

o« Group C: (15 subjects) - Scaling + 0.2%
Chlorhexidine mouthwash

The control (0.2% chlorhexidine) and freshly
prepared both the test agents were dispensed in amber
coloured bottles with a code by a non-participant.
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Following scaling, the subjects in each group were
given respective mouth washes and were advised to
rinse the mouth (10ml) twice daily for 2-3 minutes
following their oral hygiene routine for 45 days.

The special case history proforma was designed
to record the findings included in the study. The clinical
parameters: Plaque Index (PI) (7), Gingival Index (GI)
(8) and Sulcus bleeding index (SBI) (9) were recorded
at baseline and at 45% day after using the prescribed
mouthwashes. An examiner who was blinded towards
the participant allocation recorded all clinical
parameters.

Saliva samples were collected at baseline and
45t day before clinical examination of the subjects and
subjected to immunological assay. Each subject was
advised to collect saliva in their mouth for about 5
minutes and spit into a sterile plastic glass. Then saliva
was transferred into a labeled sterile plastic tube with
syringe and stored in at -20 °C till the assay procedure.
The samples were transported to the laboratory in a cold
pack for assessment of Interleukin (IL)-6 using Human
ELISA kit (GENXBIOO, GXBH141938).

The study design is represented in consort chart
(Figure 1)
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Statistical analysis

Data collection was subjected to statistical
analysis by applying ANOVA, paired t test, post hock
Scheffe test and Chi- square test by using SPSS
software (22.0) to assess the objectives of the study.
Probability value <0.05 was considered as statistically
significant.

Results

In the present double blinded randomized
controlled clinico-immunological study, the selected 45
subjects aged between 18 to 35 years were randomly
assigned into three groups.

The mean age for Group A, Group B and Group
C were 26.1, 29.6 and 28.6 respectively.

The mean PI score at baseline for Group A,
Group B and Group C were 0.915 £+ 0.303, 0917 +
0.088, and 0.737 + 0.185 respectively. There was no
statistical significant difference in mean PI score between
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group A, group B & group C at baseline at 5% significant
level (p=0.037). The mean PI score on 45th day for Group
A, Group B and Group C were 0.100 + 0.041, 0.077 +
0.031 and 0.074 + 0.030 respectively. There was no
statistical significant difference in mean PI score between
Group A, Group B & Group C at 45 days at 5%
significance level (p= 0.095) (Table 1).

The PI score reduction from baseline to 45 days
was found to be 0.815 £ 0.269 in Group A, 0.839 £+ 0.086
in Group B and 0.663 + 0.191 in Group C. One way
ANOVA was used to check the PI score reduction among
the groups. It showed a statistically significant difference
in mean PI reduction. (Table 2) A pair wise comparison
was done using Scheffe post hoc test, there was no
statistical significant difference in PI score reduction in
sub groups (Group A, Group B and Group C).

The mean GI score at baseline for Group A,
Group B and Group C were 0.571 + 0.238, 0.865 + 0.164
and 0.552 + 0.241 respectively. There was a statistical
significant difference in mean GI score between group A,
group B and group C at baseline at 5% significant level
(p=<0.001). The mean GI score on 45t day for Group A,
Group B and Group C were 0.069 £ 0.042, 0.039 + 0.015
and 0.059 £ 0.049 respectively. There was no statistical
difference in mean GI score between group A, group B
and group C at 45 days at 5% significant level (p=0.117)
(Table 1). The GI score reduction from baseline to 45
days was found to be 0.502 + 0.239 in group A, 0.826 +
0.172 in group B and 0.493 £ 0.220 in group C. One way
ANOVA was used to check the GI score reduction among
the groups. It showed a statistical significant difference in
mean GI reduction in group A, group B and group C (p=
<0.001) (Table 2). A pair wise comparison was done
using Scheffe post hoc test, there was a statistical
significant difference in GI score reduction in group B
(p<0.001).

The mean SBI score at baseline for Group A,
Group B and Group C were 1.563 +£0.218, 1.845 + 0.186
and 1.532 £+ 0.221 respectively. There was a statistical
significant difference in mean SBI score between group
A, group B & group C at baseline at 5% significant level
(p= <0.001). The mean score on 45t day for Group A,
Group B and Group C were 0.189 +0.149, 0.083 + 0.031
and 0.251 £ 0.337 respectively. There was no statistical
difference in SBI score between group A, group B and
group C at 45 days at 5% significant level (p= 0.105)
(Table 1). The SBI score reduction from baseline to 45
days was found to be 1.375 + 0.190 in group A, 1.761 £
0.195 in group B and 1.281 £ 0.362 in group C. One way
ANOVA was used to check the SBI score reduction
among the groups. It showed a statistical significant
difference in mean SBI reduction in group A, group B
and group C (p= <0.001) (Table 2). The pair wise
comparison was done using Scheffe post hoc test, there
was a statistical significant difference in SBI score
reduction in group B (p=<0.001).
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Table 1: Comparison of Clinical parameters between
groups at different visits

Visit N Mean SD Fvalue* Pvalue

Group A 0915 0303

Dayl GroupB 15 0917 0.088 3562 0.037
Group C 0.737 0.185
m GroupA 15 0.100 0.041

Day 45 Group B 0.077 0.031 2494 0.095
Group C 0.074  0.030
GroupA 15 0.571 0.238

Dayl GroupB 0.865 0.164 9.730 <0.001
GI Group C 0.552 0241
GroupA 15 0.069 0.042

Day45 Group B 0.039 0015 2262 0117
Group C 0.059 0.049
GroupA 15 1.563 0218

Dayl GroupB 1.845 0.186 10.117 <0.001
SBI Group C 1.532 0221
GroupA 15 0.189 0.149

Day45 Group B 0.083 0031 2377 0.105
Group C 0251 0337

PI- Plaque index, GI-Gingival index, SBI-Sulcus

Bleeding index, N- Number of patients *F values are
obtained using One way ANOVA test. T P<0.05 is
considered to be statistically significant.

Table 2: Inter-group comparison of changes in
clinical parameters

Groups N Mean SD Fvalue* P value
Group A 0.815 0.269
Ci'l'lal',‘fe GroupB 15 0.839 0.086 3527  0.038"
Group C 0.663 0.191
Group A 0.502 0.239
Change . oupB 15 0826 0.172 11900 <0001
in GI
Group C 0.493  0.220
Group A 1.374 0.190
Change
in SBI GroupB 15 1.761 0.195 14206 <0.001
Group C 1.281 0.362

PI- Plaque index, GI-Gingival index, SBI-Sulcus
Bleeding index, N- Number of patients, SD-Standard
Deviation *F values are obtained using One way
ANOVA test.

1 P<0.05 is considered to be statistically significant.

On intra- group comparison of difference in all
clinical parameters at baseline and on the 45t day, all
the three groups showed a statistically significant
difference (P<0.001) (Table 3).
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Table 3: Intra-group comparison of Clinical
parameters (Paired t test)

Group Visit N  Mean SD

*tvalue p

Day 1 09157 030357
Group A 15 11.731  <0.001f
Day 45 0.1006  0.04104
Day 1 09172 0.08816
PI  GroupB 15 37.720 <0.001f
Day 45 0.0776  0.03196
Day 1 0.7379  0.18550
Group C 15 13396  <0.0017
Day 45 0.0747  0.03036
Day 1 0.5719 023873
Group A 15 8118  <0.001%
Day 45 0.0691  0.04295
Day 1 0.8657  0.16449
Gl  GroupB 15 18574  <0.001f
Day 45 0.0396 0.01512
Day 1 0.5527 024144
Group C 15 8.681  <0.001f
Day 45 0.0593  0.04906
Day 1 1.5639  0.21837
Group A 15 27909 <0.001f
Day 45 0.1894  0.14934
Day 1 1.8451  0.18662
SBI  Group B 15 34.884 <0.001f
Day 45 0.0832  0.03178
Day 1 1.5329 022166
Group C 15 13.704  <0.0017
Day 45 02515 033742

PI-Plaque index, GI-Gingival index, SBI-Sulcus
Bleeding index, N- Number of patients, SD- Standard
deviation, *t values - are obtained using Student paired t
test. TP<0.05 is considered to be statistically significant.

The mean IL-6 score at baseline for Group A,
Group B and Group C were 1.430 + 0.740, 0.807 £ 0.87
and 0.778 + 0.825 respectively. There was no statistical
significant difference between group A, group B and
group C at baseline at 5% significant level (p= 0.057).
The mean IL-6 score at 45 days for Group A, Group B
and Group C were 0.612 = 0.766, 0.413 £ 0.555 and
1.066 £ 0.862 respectively. There was no statistical
significant difference between group A, group B and
group C at 45 days at 5% significant level (p= 0.056).
The mean IL-6 score reduction at baseline was 0.817 +
1.355 in group A, 0.394 £ 0.938 in group B and -0.288
+ 0.822 in group C (Table 4).

Table 4: Comparison of Interleukin-6 between
groups at different visits

N Mean SD F P

Group A 1.430 0.740

Day 1 GroupB 15 0.807 0.867 3.076 0.057
Group C 0.778 0.825
Group A 0.612  0.766

Day45S  GroupB 15 0.413 0.555 3.080 0.056
Group C 1.066 0.862
Group A 0.817 1.355

Difference GroupB 15 0.394 0.938 4.125 0.023
Group C -0.288 0.822

N- Number of patients, SD-Standard Deviation *F
values are obtained using One way ANOVA test. T
P<0.05 is considered to be statistically significant.

On Intra group comparison of differences, there
was a statistical significant difference was seen in group
A (p= 0.035) and no statistical significant difference
seen in group B (P= 0.126) and group C (P= 0.196)
(Table 5).

Table 5: Intra-group comparison of Interluekin-6

(Paired t test)
Group Visit N Mean SD p

Dayl 15 1430  0.740

GroupA 0.035¢
Day45s 15 0612  0.766
Dayl 15 0807  0.867

GroupB 7 0.126
Day45s 15 0413 0555
Dayl 15 0778  0.825

GroupC Y 0.196

Day 45 15 1.066 0.862

N- Number of patients, SD- Standard deviation,
TP<0.05 is considered to be statistically significant.

Discussion

Dental plaque plays a vital role in causation and
progression of various conditions affecting the oral
cavity. Therefore, plaque control measures play a
pivotal role in treating and containing these conditions.
Various antimicrobial formulations in the form of mouth
rinses have been used as an adjunct to mechanical
means of plaque control. Among these, chlorhexidine
has been considered a gold standard against which other
antiplaque agents are compared for their efficacy.
Disadvantages of chlorhexidine has prevented its long-
term use. This study was designed to evaluate the effect
of Cocos nucifera and Sesamum indicum mouthwash on
gingivitis in comparison to chlorhexidine.

The ancient system of Indian medicine,
Ayurveda advocates the use of preparations derived
from plants and trees, to effectively treat various
pathologic conditions (10). Herbal products being
natural, show lesser side effects and are economical
compared to their synthetic counterparts. Cocos
nucifera (Coconut) is most routinely used as a
component of food worldwide. At concentrations of 5%
to 40% (w/w) coconut oil has shown to have
bactericidal activity (11). Taheri JB et al., in an in-vitro
study have shown that sucrose monolaurate, present in
coconut reduces sucrose oxidation and glycolysis
caused by Streptococcus mutans thus could possess
anti-caries effect (12). Coconut proteins when fed to
immunosuppressed animals, showed marked increase in
levels of hemoglobin, red blood cells, neutrophils,
monoctyes, B and T-Lymphocytes suggesting
immunomodulatory activity (13). Peedikayi FC et al,,
compared the effect of coconut oil and chlorhexidine on
Streptococcus mutans. In this in vivo study they
concluded that Coconut oil is as effective as
chlorhexidine in the reduction of Streptococcus mutans
(14).

Sesame oil is one of the common ingredients in
Indian food. In our study, sesame oil mouth wash group
was equally effective in reducing gingival inflammation
in comparison with chlorhexidine mouthwash. Similar
results were reported by Asokan et al., who compared
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Sesame oil pulling with chlorhexidine mouth in the
treatment of plaque-induced gingivitis, showing
statistically significant reduction of Streptococcus
mutans count in plaque. Their study also found sesame
oil equally effective to chlorhexidine in reducing
gingivitis (15).

The results of our study are in concurrence with
that of Kaliamoorthy S et al., in which both coconut oil
and sesame oil were effective in reducing severity of
gingivitis (16).

Interleukin-6 in considered having pro-
inflammatory activity in relation the periodontal disease
progression (17). To the best of our knowledge, no
studies are found in the literature reporting the effect of
Cocos nucifera, Sesame oil on IL-6 levels in the
treatment of plaque induced gingivitis. In our study, on
intra group comparison of differences, there was a
statistical significant difference was seen in Cocos
nucifera group (p= 0.035) and no statistical significant
difference seen in Sesame oil or chlorhexidine groups.
This could suggest anti-inflammatory property of Cocos
nucifera.

The results of our study, showed statistically
significant reduction in GI, PI, SBI scores and IL-6
levels in all three groups on the 45th day, suggesting
both could effectively reduce gingivitis. Small sample
size and short duration were the limitations of our study.
However, long term studies with large sample size
would be necessary to establish the results of our study.

Conclusion

In the present study, Cocos nucifera and
Sesame indicum mouthwashes in comparison with
chlorhexidine, effectively reduced plaque and gingivitis.
Being herbal products and those used routinely in food,
both Cocos nucifera and Sesame indicum could be used
as an economical and natural substitute to synthetic
plaque control agents.
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