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Background and objective: Periodontitis and dental caries are among the most prevalent oral diseases, with chronic
periodontitis being a multifactorial, infectious condition that leads to inflammation in the supporting structures
of the teeth, progressive attachment loss, and bone resorption. Chronic periodontitis is driven by a consortium of
pathogenic microorganisms. This study aimed to evaluate the efficacy of virgin coconut oil (VCO) pulling in
reducing the microbial load and inflammatory mediators responsible for chronic periodontitis, in comparison to
chlorhexidine (CHX) mouthwash and distilled water.

Methods: Thirty patients diagnosed with chronic periodontitis were randomly allocated into three groups. Group
A served as the control and used distilled water for oral rinsing, Group B used chlorhexidine mouthwash, and
Group C performed oil pulling with virgin coconut oil. Pre-operative subgingival plaque samples were collected
from all participants, followed by complete scaling and root planing. Post-operative samples were collected after
four weeks. Both pre- and post-treatment samples were subjected to real-time PCR (rtPCR) and enzyme-linked
immunosorbent assay (ELISA) to quantify viral and bacterial loads, as well as levels of key inflammatory
mediators.

Results: A significant reduction in viral load, bacterial load, and inflammatory mediators was observed in both the
VCO and CHX groups compared to the distilled water group. The reductions in the VCO and CHX groups were
statistically significant, with comparable efficacy between the two interventions.

Conclusion: Virgin coconut oil pulling demonstrated a significant reduction in microbial and inflammatory
markers in patients with chronic periodontitis, showing similar efficacy to chlorhexidine mouthwash. Given its
comparable therapeutic effects and reduced side effect profile, VCO presents a viable alternative to chlorhexidine
for managing chronic periodontitis.

1. Introduction

Periodontal disease is one of the most prevalent oral health condi-
tions globally, significantly impacting overall well-being. It is well
established that effective prevention and treatment of periodontal dis-
ease can markedly reduce the risk of systemic conditions such as dia-
betes and cardiovascular disease.! Chronic periodontitis, a
multifactorial infectious disease, is characterized by inflammation of the
supporting tissues of the teeth, resulting in progressive attachment loss
and alveolar bone destruction.’

* Corresponding author.

Maintaining optimal oral health is critical to an individual’s overall
health, as the condition of the oral cavity is often considered a gateway
to systemic health. Consequently, periodontal therapy is aimed not only
at reducing active inflammation but also at promoting the regeneration
of periodontal tissues. In addition to non-surgical interventions such as
scaling and root planing, the use of adjunctive therapies, including
chemical plaque control methods like chlorhexidine (CHX) mouthwash
and natural alternatives like oil pulling, is recommended to maintain
periodontal health.>*

Chlorhexidine mouthwash is one of the most widely used chemical
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agents for plaque control, thanks to its proven antimicrobial and anti-
inflammatory properties. However, its use is often associated with side
effects such as tooth staining, altered taste perception, and tartar for-
mation.” To address these limitations, there has been growing interest in
the use of natural remedies, such as oil pulling and mouthwashes con-
taining herbal extracts, for the treatment of periodontal disease.

Virgin coconut oil (VCO) is emerging as a promising alternative due
to its unique composition of medium-chain fatty acids, particularly
lauric acid, which constitutes approximately 50 % of its fatty acid con-
tent. Lauric acid, also found in human breast milk, and its derivative,
monolaurin, possess potent antimicrobial and anti-inflammatory prop-
erties. Compared to refined coconut oil (RCO), VCO contains higher
levels of free fatty acids, antioxidants, and tocopherols, which are absent
in RCO.%’

Lauric acid and monolaurin exert their antimicrobial effects by dis-
rupting the lipid membranes of pathogens and inhibiting viral matura-
tion. In oil pulling, the mechanical action of swishing the oil in the
mouth leads to its emulsification, increasing the surface area and
enhancing its interaction with oral structures. The resulting oil film on
the teeth and gingiva may reduce bacterial adherence and plaque co-
aggregation. Furthermore, the alkalis in saliva can react with the oil to
produce soap-like substances, reducing plaque adhesion, while the
interaction of lauric acid with sodium hydroxide in saliva forms sodium
laurate, contributing to its cleansing effect.”

This study aims to evaluate the antimicrobial and anti-plaque effects
of virgin coconut oil pulling in patients with chronic periodontitis,
providing a natural alternative to conventional chemical therapies like
chlorhexidine.

2. Materials and methods
2.1. Study design and participant recruitment

This study involved 60 patients diagnosed with chronic periodonti-
tis, selected from the outpatient department of Vivekanandha Dental
College. Each participant was informed about the study procedures, and
written consent was obtained prior to inclusion. Participants were
randomly divided into three groups of 20 each using a probability chart.
Group A was assigned distilled water (5 ml), Group B was given chlor-
hexidine (5 ml), and Group C was provided virgin coconut oil (5 ml;
Coco Soul). A total of 120 subgingival plaque samples were collected,
including pre-operative and post-operative samples.

2.2. Inclusion and exclusion criteria

Patients were eligible for inclusion if they had clinical attachment
loss of at least 5 mm, with three or more periodontal pockets of a depth
>5 mm, were systemically healthy, and aged between 18 and 60 years,
irrespective of gender. Patients with systemic diseases, recent peri-
odontal treatment, or who required antibiotics were excluded. Pregnant
and lactating women were also excluded.

2.3. Sample collection

Subgingival plaque samples were collected from the buccal surfaces
of molars using curettes. A single stroke was applied from the distal to
mesial surface, and samples were stored in Eppendorf tubes at —70 °C
for further analysis.

2.4. Clinical measurements

Baseline clinical parameters were recorded for all participants. These
included the plaque index, gingival index, bleeding index, probing
depth, and clinical attachment level. Probing depth was measured from
the gingival margin to the base of the sulcus using a William’s peri-
odontal probe . Clinical attachment levels were calculated as the
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distance between the gingival margin and the base of the sulcus.

2.5. Initial treatment and post-operative instructions

After collecting pre-operative plaque samples, participants under-
went complete ultrasonic scaling. They were instructed to brush their
teeth using the Modified Bass Technique and rinse with their assigned
solution twice daily for four weeks. A video demonstration was provided
to ensure adherence to the protocol, and follow-up phone calls were
made regularly. After four weeks, participants were recalled for post-
operative sample collection, and these samples were stored for analysis.

2.6. Microbial and inflammatory load analysis

The bacterial load of Porphyromonas gingivalis was quantified using
real-time polymerase chain reaction (PCR), a highly sensitive and rapid
method for detecting nucleic acids. Similarly, viral loads of Epstein-Barr
Virus (EBV) and Cytomegalovirus (CMV) were assessed using the same
technique. The levels of the inflammatory mediator interleukin-1 (IL-1)
were determined using enzyme-linked immunosorbent assay (ELISA), a
quantitative plate-based assay.

2.7. Statistical analysis

All data were analyzed using SPSS software (version 1.0.0.1406).
Intragroup comparisons were evaluated using paired t-tests, while
intergroup differences were analyzed using ANOVA, depending on the
normality of the data. Statistical methods ensured accurate evaluation of
the differences in bacterial, viral, and inflammatory loads between
groups.

3. Results

This study analyzed the effects of Virgin Coconut Oil (VCO) pulling
compared to chlorhexidine mouthwash and distilled water in chronic
periodontitis patients across various parameters, including plaque
index, gingival index, viral load, bacterial load, and inflammatory
mediator levels.

3.1. Plaque index

Table 1 demonstrates a significant reduction in plaque index scores
in both the VCO and chlorhexidine groups. Post-operative values
showed considerable improvement, with mean reductions from baseline
to post-operative values of 2.4 to 0.9 in the VCO group and 2.35 to 0.85
in the chlorhexidine group (p < 0.05) (Table 1, Fig. 1).

3.2. Gingival index

Table 2 highlights significant improvements in gingival health
among VCO and chlorhexidine users. The VCO group showed a mean
reduction in gingival index from 2.5 at baseline to 0.9 post-operatively
(p < 0.001), whereas the chlorhexidine group decreased from 2.5 to
0.85 (p < 0.001) (Table 2 & Fig. 2).

Table 1

Plaque Index score in VCO, Chlorhexidine and Distilled Water.
Group Baseline Mean Post-Op Mean p-Value
Virgin Coconut Oil 2.4 0.9 <0.001*
Chlorhexidine 2.35 0.85 <0.001*
Distilled Water 2.45 2.3 >0.05

*Significant at p < 0.05.
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Fig. 1. Illustrates the baseline and post-operative values, with a notable reduction in plaque index scores among VCO and chlorhexidine users compared to distilled

water users.

Table 2

Gingival health among the three groups.
Group Baseline Mean Post-Op Mean p-Value
Virgin Coconut Oil 2.5 0.9 <0.001*
Chlorhexidine 2.5 0.85 <0.001*
Distilled Water 2.5 2.3 >0.05

3.3. Viral load

VCO demonstrated a marked antiviral effect, reducing viral loads
from a baseline mean of 0.0073 to 0.0000567 post-operatively (p <
0.05). Similarly, chlorhexidine also showed a significant reduction,
although slightly less than VCO (Table 3 & Fig. 3).

3.4. Bacterial load

VCO pulling significantly reduced bacterial loads, with baseline
values dropping from 0.0128 to 0.000124 (p < 0.05). Chlorhexidine

showed comparable efficacy but was slightly less effective than VCO in
bacterial load reduction (Table 4 &Fig. 4).

3.5. Inflammatory mediators

Both VCO and chlorhexidine effectively reduced inflammatory
mediator levels. In the VCO group, inflammatory mediators decreased
from a baseline mean of 3.38 to 2.38 (p < 0.001), while the chlorhexi-
dine group showed a reduction from 3.87 to 2.30 (p < 0.001) (Table 5 &
Fig. 5).

Table 3

Antiviral effects of VCO compared to chlorhexidine and distilled water.
Group Baseline Mean Post-Op Mean p-Value
Virgin Coconut Oil 0.0073 0.0000567 <0.05*
Chlorhexidine 0.0017 0.000035 <0.05*
Distilled Water 0.0082 0.0065 >0.05
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Fig. 2. Depicts the substantial reduction in gingival index values for VCO and chlorhexidine users, confirming their effectiveness in mitigating gingival inflammation.
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Comparison of Baseline and Post-Op Viral Loads
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Fig. 3. Illustrates the significant antiviral effects of VCO compared to chlorhexidine and distilled water.

Table 4

Bacterial load reduction among the study groups.
Group Baseline Mean Post-Op Mean p-Value
Virgin Coconut Oil 0.0128 0.000124 <0.05*
Chlorhexidine 0.0078 0.000178 >0.05
Distilled Water 0.0142 0.0081 >0.05

4. Discussion

This clinical study evaluated the effectiveness of Virgin Coconut Oil
(VCO) pulling, which contains lauric acid, a potent antimicrobial agent,
in managing chronic periodontitis. The study assessed clinical parame-
ters such as plaque index, gingival index, and bleeding index, along with
microbiological and inflammatory markers, including bacterial and viral

loads and inflammatory mediator levels. Chlorhexidine mouthwash,
widely regarded as the gold standard in periodontal therapy, served as a
control for comparison. The results demonstrated that VCO pulling was
comparable to chlorhexidine in improving clinical outcomes, reducing
microbial loads, and lowering inflammatory mediator levels.
Significant reductions in plaque index were observed in the VCO
group, consistent with earlier findings by Sarath Asokan et al.” who

Table 5

Inflammatory mediators levels among the study groups.
Group Baseline Mean Post-Op Mean p-Value
Virgin Coconut Oil 3.38 2.38 <0.001*
Chlorhexidine 3.87 2.30 <0.001*
Distilled Water 4.21 4.15 >0.05

Bacterial Load Reduction Comparison
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Fig. 4. Highlights the comparative reduction in bacterial loads between the groups.
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Comparison of Baseline and Post-Op Inflammatory Mediator Levels
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Fig. 5. Demonstrates the reduction in inflammatory mediators, further validating the anti-inflammatory effects of VCO and chlorhexidine.

attributed the reduction to the emulsification process during oil pulling.
The protective oil film formed during swishing appeared to reduce
plaque adhesion effectively. Similarly, the gingival index showed
notable improvement, aligning with the study'® by Peedikayil high-
lighting coconut oil’s ability to reduce inflammation and improve gum
health. Bleeding index reductions were consistent with findings by Khaw
et al.'! suggesting that the anti-inflammatory properties of lauric acid
play a vital role in reducing gingival inflammation.

The study also revealed a significant decrease in bacterial load
postoperatively in the VCO group. This effect aligns with research,?
which demonstrated the antimicrobial activity of coconut oil, likely due
to its ability to disrupt bacterial cell membranes and increase perme-
ability. Additionally, a decline in viral loads of Epstein-Barr Virus (EBV)
and Cytomegalovirus (CMV) was observed, possibly resulting from the
virucidal activity of VCO, which disrupts the lipid membranes of
enveloped viruses, leading to disintegration.

VCO pulling also demonstrated its ability to reduce levels of in-
flammatory mediators such as interleukin-1 (IL-1). The suppression of
these mediators can be attributed to the fatty acids in VCO, which
modulate the activity of polymorphonuclear leukocytes and reduce
inflammation. These findings are consistent with research,'® who re-
ported similar anti-inflammatory effects of coconut oil in animal studies.

Beyond its clinical and microbiological benefits, VCO pulling offers
additional advantages, such as improved oral hydration, reduced hali-
tosis, and systemic health benefits due to its bioactive fatty acids.
Furthermore, as a natural and cost-effective alternative to chlorhexi-
dine, VCO avoids potential side effects like staining and altered taste
associated with prolonged use of chemical agents.'*!°

Despite its promising outcomes, this study has limitations. The
sample size was relatively small, and the duration of the intervention
was limited to four weeks, which may not reflect the long-term efficacy
of VCO pulling.'® Additionally, while the study used reliable clinical and
laboratory methods, factors such as variations in participants’ compli-
ance with the intervention could influence the results. Future research
should include larger, multicenter trials with extended follow-up pe-
riods to confirm these findings and explore the broader applications of
VCO in periodontal therapy.

Virgin Coconut Oil pulling proved to be an effective adjunct to me-
chanical plaque control in chronic periodontitis patients, demonstrating
significant antimicrobial, anti-inflammatory, and plaque-reducing
properties. Its comparable efficacy to chlorhexidine, coupled with its
safety and patient-friendly nature, positions it as a promising natural
alternative for managing periodontal disease. Further studies are war-
ranted to validate its long-term benefits and expand its application in
both oral and systemic health management.
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5. Conclusion

The present study demonstrated that the use of coconut oil in chronic
periodontitis patients resulted in a significant reduction in microbial
load, improved clinical parameters, and decreased levels of inflamma-
tory mediators, with minimal side effects. Coconut oil offers distinct
advantages over chlorhexidine mouthwash, including the absence of
tooth staining, no alteration in taste, easy availability, greater cost-
effectiveness, and better patient compliance. Its natural composition
and favorable safety profile make it a promising, patient-friendly alter-
native for long-term periodontal management, providing comparable
efficacy to conventional therapeutic agents while minimizing adverse
effects.
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