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Abstract

Aim: To evaluate and compare green tea mouthwash
and chlorhexidine gluconate mouthwash as an adjunct to
scaling and root planing in subjects with chronic
periodontitis.

Materials and Methods: A total of 68 systemically
healthy subjects aged 25-64 years of both gender
suffering from chronic periodontitis were included in the
study. Informed consent was obtained from each subject.
All the subjects were randomly divided into Group A,
SRP with Chlorhexidine gluconate mouthwash (0.2%)

and group B, SRP with green tea mouthwash (0.25%).
Plaque index (PI), Gingival index (GI), Probing Pocket
Depth (PPD), Clinical Attachment Level (CAL),
Lobene’s Modified staining index (MSI) were assessed.
All the subjects underwent scaling and root planing at
baseline. Subjects were evaluated at the end of 2 weeks
and 4 weeks.

Results: Usage of green tea mouthwash showed
significant reduction in MSI when compared with
chlorhexidine gluconate mouthwash at 2 weeks and 4

weeks interval. PPD and CAL reduced significantly
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from baseline to 4 weeks for both the groups, but no

statistically  significant difference on intergroup
comparison of Chlorhexidine gluconate mouthwash and
green tea mouthwash at all the visits.

Conclusion: The study concluded that 0.25% green tea
mouthwash is as effective as 0.2% Chlorhexidine
gluconate mouthwash with beneficial property of
causing reduced or no stains. It can be used as an adjunct
to scaling and root planing in the treatment of chronic
periodontitis subjects.

Clinical Significance: Green tea mouthwash has been
shown to be effective in reducing clinical parameters
like plaque index, gingival index, probing pocket depth
and clinical attachment loss. It also has additional
property of causing reduced or no stains during the
usage.

Chlorhexidine

gluconate mouthwash, Scaling and root planing.

Keywords: Green tea mouthwash,
Introduction

Periodontitis is an infection-driven inflammatory disease
involving  tooth-supporting  tissues  (i.e.,  the
periodontium). Moreover, genetics and environmental
and behavioral factors are involved in the development
of the disease, the exposure of susceptible individuals to
its initiation, and the speed of progression. Periodontal
disease, especially its mild and moderate forms, is highly
prevalent in adult-aged populations all over the world,
with prevalence rates around 50% [1], while its severe
form increases especially between the third and fourth
decades of life, with the global prevalence being around
10%[2].

Chlorhexidine still remains the gold standard against
which the efficacy of newer antiplaque agents is
compared because of its superior antiplaque effect and
its substantivity for a period of 10-12 h. However, the

side effects of Chlorhexidine such as tooth and tongue
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staining, taste alterations, and mucosal erosions limit
patient compliance. [3,4]

Green tea is one such substance and has gained attention
based on promising scientific reports that show its health
benefits, especially in beverages [5]. The active
ingredients of green tea are polyphenols. Most of them
are catechins (flavan-3-ols), which can be categorized
into four main groups:
(EGCG) being the most common type (59%), followed

Epigallocatechin-3-gallate

by epigallocatechin (EGC, 19%), epicatechin 3 gallate
(ECG, 13.6%), and epicatechin (EC, 6.4%)[6]. In
addition, whole green tea contains other antioxidants in
the form of vitamins, such as carotinoids (A), as corbate
(C), and tocopherols (E) [5].Polyphenols act as
antioxidants through the induction of antioxidant
enzymes such as glutathione S-transferase and
superoxide dismutase. Other mechanisms by which
catechins have an influence on the oxidation levels are
through binding to iron and copper ions, thus reducing
the impact of these ions on oxidation reactions. In
addition, they prevent the activation of redox-sensitive
transcription  factors, which are mediators of
inflammatory reactions. Catechins can also suppress
other oxidation substances, such as nitric oxidesynthase,
cyclooxygenase 2 (COX-2), lipoxygenase 2 (LOX-2),
and xanthine oxidase. [7]

Kushiyama showed that green tea can prevent the onset
of periodontitis when taken regularly.

It may also even reduce the progression of an existing
periodontitis. Overall, green tea catechins have an anti-
oxidant and anti-bacterial effect on pathogens such as
Porphyromon as gingival is and Prevotella intermedia.
The mechanism of action is through the inhibiting effect
of EGCG and EGC on cysteine proteases of P. gingival

is. In vitro research also suggests an anti-inflammatory
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effect for other inflammatory processes, such as
cardiovascular diseases. [8, 9, 10]
Based on the literature, green tea polyphenols inhibit the
growth and adhesion of oral pathogens and could
improve periodontal status due to their antibacterial
properties. Tannin components derived from tea have
been reported to have bacteriostatic and bactericidal
activity against Streptococcus mutans, Staphylococcus
aureus and its methicillin resistant strains, as well as
multidrug resistant Pseudomonas aeruginosa. It is
believed that green tea flavanols disrupt the cell
membrane and prevent DNA supercoiling, which
ultimately leads to bacterial cell destruction. Green tea
polyphenols are also well known for their antioxidative
activity, providing protection against degenerative
diseases and acting as antitumorigenic agents.
There is emerging evidence implicating the role of
oxidative stress in the pathogenesis of gingivitis and
chronic periodontitis [11]. Therefore, the purpose of this
study was to evaluate and compare green tea mouthwash
and chlorhexidine gluconate mouthwash as an adjunct to
scaling and root planing in subjects with chronic
periodontitis.
Materials and Methods
This was a double blinded, randomized controlled
clinical trial with duration of 4 weeks, conducted in the
Department of Periodontology, Yenepoya Dental
College, Karnataka, India.
This trial is registered in CTRI- CTRI1/2020/03/024178.
Study population included
e Subjects in the age group of 25 to 64 years of both
gender suffering from chronic periodontitis.
e Systemically healthy subjects.

e Subjects having periodontal pockets of > 4mm.

e Subjects with a minimum of 16 teeth present.

©2024 1JDSIR, All Rights Reserved

e Subjects who give an informed consent to participate
in the study.

Subjects who have a habit of smoking and using tobacco

products, pregnant and lactating women and subjects

who are known to be allergic or hypersensitive to

chlorhexidine gluconate or green tea related compounds

were excluded from the study.

Patient selection

68 systemically healthy subjects aged 25-54 years of

both gender suffering from chronic periodontitis were

included in the study. The purpose of the study was

explained and an informed consent obtained.

Randomization

All 68 subjects were randomly divided into 2 equal

groups (34 subjects each) depending on the treatment

provided.

Method of grouping: The randomization was done using

lottery method

Group A (Control): scaling and root planing along with

Chlorhexidine gluconate mouthwash (0.2%)

Group B (Test): scaling and root planing along with

green tea mouthwash (0.25%)

Green tea mouthwash (0.25%) was prepared in

collaboration with Yenepoya pharmacy college,

Mangalore.

Composition of Green tea mouth wash (0.25% wi/v) [12]

Name of the ingredient Quantity Purpose
Catechin 250 mg Medicament
Sodium chloride 100 mg Antiseptic
Sodium benzoate 50 mg Sodium ion provider with
preservative action
Sodium bi carbonate 50 mg Alkaliser
Amaranth solution 0.012 ml Coloring agent
Distilled water q.s 100 ml Vehicle
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In Phase | therapy, all the overhanging restorations,
carious lesions and open contacts were appropriately
managed. The recruitment of the subjects for the study
was done by the principal investigator.

Following clinical parameters were assessed at the
baseline,

= Plaque index - Silness and Loe (1964)
Loe and Silness (1963)

Measured from gingival

= Gingival index -
= Probing pocket depth -

margin to base of pocket

= (Clinical attachment level — Measured from cemento-
enamel junction to base
of pocket

Laobene (1968).

Modified Staining index —

All the subjects in group A and group B were subjected
to scaling and root planing.

Standardized oral hygiene instructions were explained to
all the subjects by the principal investigator. Allocation
of the subjects to the groups and the concealment was
coded by the second examiner. Dispensing of two
separate mouthwashes in standardized bottles to the
subjects in the respective groups was done by the second
examiner. Subjects in group Awere instructed to use
10ml of chlorhexidine gluconate mouthwash (0.2%)
twice daily. Subjects in group B were instructed to use
10ml of green tea mouthwash (0.25%) twice daily.
Instructions regarding the usage of mouthwashes and
brushing techniques were given by prinicipal
investigator. Subjects were advised to report back to the
principal investigator in case of any discomforts after the
usage of the mouthwashes. All the subjects involved in
the study were evaluated at the end of 2 weeks and 4
weeks interval by the principle investigator.

Subjects were advised to visit for the follow ups with
empty bottles of mouthwashes, which was replenished
and provided to them by the second examiner. Based on

the clinical findings at the end of 4 weeks, more
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definitive periodontal treatment was instituted to all the
subjects.

At the end of the study, decoding was done and the data
obtained were subjected for the statistical analysis.
Results

Collected data were analyzed by both descriptive and
inferential methods. Descriptivemethods such as mean
and standard deviation were computed to summarize the
data.

Inferential statistics included Analysis of Variance
(ANOVA) test followed by Post Hoc Tukeys test. P
value <0.05 was considered as statistically significant.
The level of significance in the present study was 5%,
with 80% power and effect size of 0.5. Data were
subjected to statistical analysis with the statistical
package for social science software (SPSS, version
24.0).

The present study was carried out to compare the
efficacy of 0.25% green tea mouthwash and 0.2%
chlorhexidine gluconate mouthwash as an adjunct to
scaling and root planing in the treatment of chronic
periodontitis patients. Subjects in group A received
chlorhexidine gluconate mouthwash and subjects in
group B received green tea mouthwash .

The subjects in both the groups were evaluated for
clinical parameters like Pl, Gl, PPD, CAL, MSI at
baseline, 2 weeks and 4 weeks.

Comparison of plague index between the groups at
baseline showed statistically significantdifference with
the p value of 0.001 (Table 1). At 2 weeks and 4 weeks
comparison, the mean differences were statistically not
significant with the p values of 0.885 and 0.270
respectively (Table 1). Comparison of gingival index
between the groups at baseline showed statistically
significant difference with the p value of 0.001 (Table
1).
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Comparison of mean difference at 2 weeks was found to
be statistically not significant with the p value of 0.475
(Table 1). At 4 weeks comparison, the mean differences
was statistically significant with the p value of 0.0*
(Table 1).

Comparison of probing pocket depth between the groups
at baseline, 2 weeks and 4 weeks showed statistically not
significant differences with the p values of 0.665, 0.391,
0.228 respectively (Table 1). Comparison of clinical
attachment loss between the groups at baseline, 2 weeks
and 4 weeks showed statistically not significant
differences with the p values of 0.501, 0.391, 0.228
respectively (Table 1). Comparison of modified staining
index between the groups at baseline was found to be
statistically not significant with the p value of

0.158 (Table 1). At 2 weeks and 4 weeks comparison,
the mean differences were found to be statistically
significant with the p values of 0.00* and 0.00*
respectively (Table 1).

Intragroup comparison of group A and group B for
plaque index at baseline, 2 weeks, 4 weeks was found to
be statistically significant with the p values of 0.02* and
0.05* respectively.

Intragroup comparison of group A and group B for
gingival index at baseline, 2 weeks, 4weeks was found
to be statistically significant with the p values of 0.04*
and 0.02* respectively.

On intragroup comparison of Pl at baseline, 2 weeks and
4 weeks in group A, it was found to be statistically
significant with p value of 0.02*. Likewise in group B,
comparison of Pl at baseline, 2 weeks and 4 weeks
found to be statistically significant with p value of 0.05*.
Gl when compared within the group at baseline, 2
weeks, 4 weeks found to be statistically significant for
both group A and group B with p value of 0.04* and
0.02* respectively.

()
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These results are in accordance with the previous studies
by Balappanavar et al.,Hambire et al.,Radafshar et
al.,[11,13,14]. Possible ways in which green tea could
prevent or reduce gingivitis would be by directly killing
the causative organisms, interfering with the formation
of plaqueat the gingival margin, disrupting preformed
plaque, preventing adhesion and invasion of gingival
epithelial cells by causative organisms and inhibiting
bacteria-induced host cell pro-inflammatory cytokine
production, thereby reducing the plaque induced
inflammation[14].

Comparison of Probing pocket depth and Clinical
attachment level within the group showed statistically
insignificant results for both group A and group B.
Although the mean values of

PPD and CAL for both group A and group B was found
to be decreasing significantly from baseline to 4th week
(Table 1). This could be due to the presence of catechins,
such as epigallocatechin gallate (EGCG) in green tea
which inhibit the growth of Porphyromonas gingival is,
Prevotella intermedia, and Prevotella nigrescens and the
adherence of Porphyromonas gingivalis onto human
buccal epithelial cells[16]. These bacteria have been
strongly implicated in destruction of periodontal tissues
and their reduction can lead to theimprovement of
periodontitis [15]. In addition, green tea catechins with
the steric structures of 3-galloyl radial, EGCG, ECG and
(-)-gallocatechin gallate (GCG), which are the major tea
polyphenols, inhibit the production of toxic end
metabolites of P. gingivalis [17]

Intergroup comparison of MSI in group A and group B
at 2 weeks interval with mean values of 1.994 and 1.606,
respectively found to be statistically significant with p
value of 0.00* (Graph 1). Likewise comparison of MSI
in group A and group B at 4 weeks interval showed

mean values of 2.184 and 1.525 respectively, found to be
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statistically significant with p value of 0.00* (Graph 1).
The results of the present study on staining is consistent
with a study by Radafshar and colleagues in 2015[11],
comparing the effects of green tea and chlorhexidine
0.2%. In both studies, green tea was as effective as
chlorhexidine in reducing plaque accumulation and
gingivitis, with reduced tooth discoloration than
chlorhexidine group.

Collection of subgingival samples and analysis of the
microbial profile may add another perspective to the
comparative  evaluation  between  the  groups.
Comparative evaluation within the same subjects with
the appropriate washout period, a longer follow up
period and inclusion of inflammatory biomarkers
assessment may be considered for future investigations.
Conclusion

Usage of green tea mouthwash showed a statistically
significant reduction in Gingival index, Plaque index and
Modified

chlorhexidine gluconate mouth wash from baseline to 4

staining index when compared to
weeks. Both Chlorhexidine gluconate mouthwash and
green tea mouthwash showed significant reduction in all
the clinical parameters from baseline to 2 weeks and 4
weeks. Therefore it may be concluded that 0.25% green
tea mouthwash is as effective as 0.2% Chlorhexidine
gluconate mouthwash with additional benefit of causing
reduced or no stains. It can be used as an adjunct to
scaling and root planing in the treatment of chronic
periodontitis subjects.

Clinical significance

Green tea mouthwash has been shown to be effective in
reducing clinical parameters like plaque index, gingival
index, probing pocket depth and clinical attachment loss.
It also has additional benefit of causing reduced or no

stains during the usage.
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Legend Graph and Tables
Graph 1: Inter Group Comparision at Baseline
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Graph 2: Inter Group Comparision at Second Week

45 - 4.176

. 4176 4‘0594,059
4 {
35
39 W Plaque Index
E 25 1994 ® Gingival Index
= 2 1.609 Pocket Probing Depth
15 | 1045 1.011 o Clinical Attachment Loss
0.945 0.94
1+ u Modified Staning Index
0.5

Chlorhexidine Green Tea Mouth
Gluconate Wash

Graph 3: Inter Group Comparision at Fourth Week
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Table: 1 Intergroup Comparison

BASELINE 2 WEEKS 4 WEEKS
Groups Mean Std. P- Mean Std. P- Mean | Std P-
deviation | value deviation | value deviation | value
PLAQUE INDEX | Chiorhexidine | 1463 0128 |0.001* | 0945 | 0136 |[0834 (0879 | 0253 027
Gluconate
Green Tea 1343 0.155 0.940 0.828 | 0.085
Mouthwash
GINGIVAL Chiorhexiding | 1.594 0129 |0.001* [ 1045 | 0150 [0475[0902 | 0088 [ 0.00°
INDEX Gluconate
Green Tea 1.396 0.188 1.011 0.226 0.818 | 0.006
Mouthwash
PROBING Chiorhexidine
POCKET Gluconate 42882 0409 | 0665 | 4176 | 0387 (0391|3794 | 0478 0.22
DEPTH Green Tea 43824 0672 4.059 | 0892 3618 | 08697
Mouthwash
CLINICAL Chlorhexidine | 4.88 0409 | 0501 | 4176 | 0378 |0.391 3794 | 0478 0.22
ATTACHMENT Gluconate
LOSS Green Tea
Mouthwash 479 0.641 4.059 | 0893 3618 | 0697
MODIFIED Chlorhexidine
STAINING Gluconate 172 0372 | 0158 | 1994 | 0354 |0.00% 2184 | 0321 0.00
INDEX Green Tea 158 0.408 1609 | 0.450 1525 | 0478
Mouthwash
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