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Abstract

Introduction: Microbial plaque constitutes the primary etiological factor for dental
caries, gingivitis, and periodontal disease, thereby underscoring the necessity
for effective plaque reduction strategies. Mechanical removal techniques may
present difficulties for certain individuals, thereby accentuating the importance of
alternative methods. Curcumin, a naturally occurring compound with documented
antimicrobial and anti-inflammatory properties, demonstrates potential benefits
for oral health. This study aims to evaluate the anti-inflammatory and antibacterial
efficacy of a 20% curcumin mouthwash in comparison to a 0.2% chlorhexidine
mouthwash concerning dental plaque accumulation and gingivitis.

Materials and methods: In this randomized clinical trial, 39 patients aged 20 and
older with gingivitis participated, randomly assigned to three groups of 13. All
participants initially received scaling treatment. Group 1 utilized chlorhexidine
mouthwash (SRP/CHX Gr-1), while Group 2 used curcumin mouthwash (SRP/
CUR Gr-2). Group 3 received only scaling (SRP Gr-3) with the placebo mouthwash
(distilled water). Gingival bleeding and plaque indices were recorded on Day
0 (before treatment) and Day 14, and the differences among the groups were
statistically analyzed using repeated-measure ANOVA and paired t-tests.
Results: Clinical parameters improved in all three groups compared to baseline.
Both the curcumin and chlorhexidine groups exhibited statistically significant
improvements in the gingival bleeding index compared to the control group (Gr-3)
(P <0.05). In contrast, no significant difference was observed in the dental plaque
index (P > 0.05). Additionally, there were no statistically significant differences
in the modified sulcular bleeding index and plaque index (Turesky) between the
curcumin and chlorhexidine groups (P > 0.05).

Conclusion: The results of this study indicate that curcumin is comparable to
chlorhexidine as an anti-inflammatory mouthwash and can serve as an effective
adjunct in periodontal treatments.
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Introduction

Microbial plaque is widely recognized as the primary etiological factor in the development
of caries, gingivitis, and periodontal disease’'. It accumulates at the gingival margin,
prompting gingivitis characterized by bleeding, swelling, and redness. If not addressed,
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it may advance to periodontitis, a more severe
condition. The correlation between dental plaque and
systemic diseases, including cardiovascular disease,
diabetes, and arthritis, is well substantiated. Therefore,
the implementation of strategies aimed at reducing or
preventing the accumulation of this microbial mass is
essential for the prophylaxis of caries and periodontal
diseases. The professional removal of dental biofilm
through scaling and root planing, complemented by
consistent at-home oral hygiene practices, markedly
diminishes the presence of periopathogens. Although
this mechanical approach is efficacious, microbial
recolonization can be unpredictable, and some
individuals may encounter difficulties with mechanical
methods. This includes patients with mobility issues
or those who have undergone extensive maxillofacial
surgeries. Consequently, reliance on chemical agents,
such as mouthwashes, may be necessary. 256

In recent years, extracts and oils from medicinal plants
with antimicrobial and anti-inflammatory properties
have been utilized to prevent oral and dental infections.
7 In vitro studies have shown that these materials inhibit
pathogens associated with periodontal disease and
dental caries. Notable examples include garlic, essential
oils &9, pomegranate '°, grapefruit ™', and aloe vera. 2
Curcumin, a well-known herbal compound and popular
Indian spice, has a variety of therapeutic applications.
'3, It is commonly used as an herbal anti-inflammatory
agent to alleviate pain, reduce inflammation, and
promote wound healing. With its anti-inflammatory,
antioxidant, antimicrobial, and antibacterial properties,
curcumin benefits systemic and localized treatment
of periodontal diseases. 6. Previous research has
demonstrated that curcumin stimulates tissue repair
and shows promising therapeutic effects in periodontal
conditions. It helps reduce local and systemic
inflammation, aids in preventing hyperglycemia and
bacteremia and protects against the destruction of
connective tissue. 718

In light of the limitations identified within the existing
literature and the necessity to investigate the effects
of curcumin in human subjects, as well as the impact
of various administration approaches, this study aims
to evaluate the anti-inflammatory and antibacterial
properties of a 20% curcumin mouthwash in comparison
to a 0.2% chlorhexidine mouthwash on dental plaque
and gingivitis. It is hypothesized that there is no
significant difference between the effects of the 20%
curcumin mouthwash and the 0.2% chlorhexidine
mouthwash on dental plaque and gingivitis.

Materials and methods

Ethical approval for this study was secured from the IAU
Local Research Ethics Committee (IR.IAU.DENTAL.
REC.1399.159).

This randomized clinical trial involved the selection of
39 participants from the periodontics department and a
private clinic, based on the following criteria.

Inclusion Criteria:

Participants must exhibit generalized gingivitis,
characterized by:

1. Changes in gum color and consistency
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Bleeding on probing (BOP) rate exceeding 30%
Presence of dental plaque

Exclusion Criteria:

Participants exhibiting symptoms of periodontitis
Participants with clinical attachment loss

Pregnant and breastfeeding women

Individuals who have undergone periodontal
treatment in the past 6 months

9. Patients undergoing systemic antibiotic treatment
10. Tobacco users

11. Those with a history of sensitivity to turmeric and
chlorhexidine

O N Ok WD

According to the findings of Muglikar et al., the minimum
sample size necessary for each of the three study
groups was determined to be 13 samples. Employing a
one-way analysis of variance with a = 0.05 and 3 = 0.2,
the standard deviation of the changes was 0.89 mm,
and the effect size was 0.53.

Initially, all patients referred to the Islamic Azad
University, Tehran Dental Branch’s periodontics
department underwent scaling treatment and received
oral health instructions. The participants were randomly
assigned to three groups of 13: a control group, a
curcumin  mouthwash group, and a chlorhexidine
mouthwash group. Randomization was done using a
computer-generated randomization method. Allocation
concealment was ensured using sealed opaque
envelopes to prevent selection bias. The first group
underwent scaling and root planing (SRP) and then used
a 0.2% chlorhexidine mouthwash (Iran Najo Company,
Iran) twice daily for 14 days. The second group received
SRP, followed by a 20% curcumin mouthwash. This
mouthwash was prepared by mixing one teaspoon of
curcumin extract in 2 cups of water, boiling the mixture
until reduced by half, and filtering it. For application,
one teaspoon (containing 5.139 grams of curcumin)
was mixed with 50 ml of distilled water and filtered
using filter paper to achieve a 20% concentration. The
third group of participants received SRP, followed by a
placebo mouthwash (distilled water). Both participants
and outcome assessors were blinded to the group
assignments, ensuring double-blinding throughout
the study. Participants were instructed to brush their
teeth twice daily (in the morning and evening) and to
use 10 ml of mouthwash for 30 seconds, 30 minutes
after brushing. They were advised not to eat or drink
anything for 30 minutes after using the mouthwash.
After a period of 14 days, the participants reconvened
at the faculty to undergo the required follow-up
observations. All patients were duly informed regarding
the nature of the research, and their informed consent
for participation was secured.

The pertinent indicators were assessed and
documented prior to scaling and root planing (SRP) on
Day 0, and subsequently re-evaluated on Day 14.

The quantity of dental plaque was evaluated utilizing
the Turesky index in conjunction with disclosing tablets,
with scores assigned on a scale from 0 to 5 based on the
presence or absence of plaque. A score of 0 signifies no
plaque, whereas a score of 1 indicates plaque present
at discrete points within the cervical region of the tooth.
A score of 2 denotes a thin, continuous band of plaque
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in the cervical area. A score of 3 corresponds to a band
of plaque exceeding 1 mm in width but covering less
than one-third of the tooth crown. A score of 4 signifies
that plaque covers at least one-third but less than two-
thirds of the crown of the tooth. Lastly, a score of 5
indicates plaque covering two-thirds or more of the
crown.

The extent of gingival bleeding was assessed utilizing
the modified sulcular bleeding index, performed by a
trained individual. This index quantifies bleeding based
on affected areas and is rated on a scale from 0 to 3,
according to the presence or absence of bleeding. A
score of 0 signifies no bleeding, a score of 1 indicates
pinpoint bleeding, a score of 2 corresponds to bleeding
manifested as a red line around the gum margin, and a
score of 3 signifies severe bleeding.

The Kolmogorov-Smirnov test was conducted to assess
the normality of the data, and all data sets successfully
passed this test. To compare changes in plaque index
and gingival inflammation at two time points across
the three study groups, a repeated measures ANOVA
and a one-way ANOVA followed by Tukey’s post hoc
test were performed. A paired t-test was also used to
analyze differences between the two time points within
each group. Statistical analyses were conducted using
IBM SPSS Statistics 28 software, and results were
considered statistically significant at P < 0.05.

The dependent variables of the study, namely the
dental plaque and the gingival bleeding index, were
evaluated on two occasions: Day 0 and Day 14.

Table 1. Average age and gender of the subjects studied.

Results

The average age and gender distribution of the
participants in this study are presented in Table 1.

The results of the statistical analysis demonstrated no
statistically significant differences in the mean dental
plaque levels among the three treatment groups at any
time point (p > 0.05) (see Table 2). Furthermore, there
were no significant differences observed in the mean
change in dental plaque between the two time points (p
> 0.05) (refer to Table 3).

Furthermore, the analysis of variance demonstrated
no statistically significant difference in the mean
gingivitis levels across the three treatment groups at
any measured time point (p > 0.05). Nonetheless, a
significant disparity was observed in the mean change
of gingivitis between the two time points (p < 0.05).
According to the post hoc analysis, in the pairwise
comparisons among the groups regarding the gingivitis
parameter, none of the variables exhibited significant
differences at any time point (p > 0.05). However, the
mean change in variables between the control group
and the curcumin group, as well as between the control
group and the chlorhexidine group, was statistically
significant (p < 0.05). (Table 4)

Furthermore, the results of the paired t-test
demonstrated that the differences in the mean values
of dental plaque and gingival bleeding before and after
the initiation of treatment within each treatment group
were statistically significant (p < 0.05) (Tables 5, 6).

Groups Gender Average age number
Control 6 men 34 years 13
7 women 45 > Age > 20
Curcumin 6 men 33 years 13
7 women 45 > Age > 20
Chlorhexidine 6 men 31 years 13
7 women 45 > Age > 20

Table 2. Using the one-way ANOVA test, the mean difference in the dental plaque index (Turesky) before and after the start

of treatment, among the three treatment groups.

F p-value
Before starting treatment Between groups 1.07 0.35
Two weeks later Between groups 2.28 0.11
Difference between two times Between groups 2.89 0.06

Table 3. The mean difference in the modified sulcular bleeding index before and after the start of treatment among the three

treatment groups analyzed using a one-way ANOVA test.

F p-value
Before starting treatment Between groups 0.10 0.90
Two weeks later Between groups 0.32 0.72
Difference between two times Between groups 4.83 0.01
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Table 4. Pairwise Comparison of study groups using One-way Anova with Post-Hoc Tukey test

Treatment Group 1 Treatment Group 2 Mean difference p-value
Before Treatment control curcumin -0.043 0.968
CHX -0.08 0.895
Curcumin control -0.043 0.968
CHX -0.03 0.976
CHX control 0.08 0.895
curcumin 0.03 0.976
After 2Weeks control curcumin 0.1 0.739
CHX 0.08 0.803
Curcumin control -0.1 0.739
CHX -0.01 0.993
CHX control -0.08 0.803
curcumin 0.01 0.993
After 4 Weeks control curcumin 0.14 0.045
CHX 0.16 0.019
Curcumin control -0.14 0.045
CHX 0.02 0.929
CHX control -0.16 0.019
curcumin -0.02 0.929

Table 5. The mean difference in the dental plaque index (Turesky) before and after the start of treatment, analyzed separately

for each group using a paired t-test.

Groups

Mean

standard deviation

P-value

Control

dental plaque

before starting treat-
ment

2.56

.57 0.013

Two weeks later

2.32

49.

Curcumin

dental plaque

before starting treat-
ment

2.36

.75 <0.001

Two weeks later

1.89

62.

Chlorhexidine

dental plaque

before starting treat-
ment

2.75

.67 <0.001

Two weeks later

2.26

52.

Table 6. The mean difference in the modified sulcular bleeding index before and after the start of treatment for each group,

analyzed using a paired t-test.

Groups Mean standard deviation | P-value
Control modified sulcular before starting 1.1 | 47. 0.001
bleeding index treatment
Two weeks later .98 .40
Curcumin modified sulcular before starting 1.14 42. <0.001
bleeding index treatment
Two weeks later .87 .30
Chlorhexidine modified sulcular before starting 1.18 45. <0.001
bleeding index treatment
Two weeks later | .89 .34
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Discussion

Following the implementation of scaling and oral health
education, the study results demonstrated a statistically
significant reduction in gingival bleeding across all three
groups (curcumin, chlorhexidine, and control). Although
a decrease in dental plaque was observed, this change
did not reach statistical significance. Notably, significant
differences were identified in the gingival bleeding
index when comparing the control group with the
curcumin group and the chlorhexidine group, signifying
greater improvements in gingival inflammation with
these mouthwashes relative to the control. However,
no significant difference was observed between the
chlorhexidine and curcumin groups. Consequently, the
initial hypothesis was corroborated.

Research conducted by Curylofo-Zotti et al compared
the effects of natural curcumin with chemically modified
curcumin (CMC 2.24) on osteoclasts responsible
for bone resorption, apoptosis, and inflammation in
rats suffering from periodontal disease. The findings
demonstrated that both CMC 2.24 and natural curcumin
significantly decreased the number of inflammatory
cells. Furthermore, natural curcumin substantially
reduced the quantity of apoptotic cells within the gingiva
and diminished osteoclast presence in the alveolar
bone crest. Additionally, Elburki et al. established
through their research that curcumin attenuates both
local and systemic inflammation.

Furthermore, it assists in preventing hyperglycemia and
bacteremia, as well as the degradation of connective
tissue. Stabili et al. concluded that curcumin promotes
tissue repair and possesses potential therapeutic
effects on periodontal diseases.

This study concludes that, irrespective of the assigned
groups, plaque treatment and health education
typically diminish gingivitis and dental plague. Multiple
studies corroborate this conclusion, suggesting that
scaling mitigates inflammatory factors by decreasing
the microbial burden in the gums, consequently
reducing gingival inflammation. Raghava et al.
demonstrated that scaling has a beneficial effect on
clinical parameters, including dental plaque.

Current findings indicate that curcumin mouthwash
markedly diminishes gingivitis. Consistent with these
results, Heydar and Ghafori utilized curcumin gel to
manage periodontal pockets. After one month, they
observed that the application of curcumin gel reduced
bleeding on probing (BOP) within the test group. A study
by He et al. demonstrated that curcumin influences
inflammatory cells, thereby decreasing inflammation
and chronic conditions. Kaur et al. reported that
curcumin mouthwash demonstrates greater efficacy in
reducing gingival inflammation compared to curcumin
gel. Abdel-Fatah et al. also evaluated the plaque index,
gingival index, clinical attachment level, and probing
depth after six weeks of scaling and root planing
(SRP) treatment, concluding that periodontal health
improved with the use of curcumin gel. Siddharth et
al. determined that periodontal and microbiological
parameters, including the sulcus bleeding index and
probing pocket depth, showed improvement when
curcumin was employed as a subgingival agent.

The current study demonstrated that curcumin
mouthwash did not significantly affect dental plaque
compared to the other groups. This finding aligns with
the conclusions of Malekzade et al., who suggested
that chemical interventions such as mouthwash
may not significantly influence dental plaque as a
physical factor. However, Divvi et al.’s study reported
results contrary to the current research regarding
dental plaque. This discrepancy may be attributed
to variations in sample size (45 participants) and the
duration of the investigation (6 weeks). Mali et al. and
Muglikar et al. also found that curcumin mouthwash
is effective against dental plaque. The difference in
curcumin concentration—0.1% in the study by Mali
et al. compared to 20% in the current study—could
explain the differing results.

Chlorhexidine mouthwash is regarded as the most
potent antimicrobial agent and is regarded as the “Gold
Standard” among various chemotherapeutic agents.
The findings of the present study are consistent with
this assertion; however, statistical analyses indicate no
significant correlation between its use and the reduction
of dental plaque (p = 0.06). Deshpande et al. assessed
the plaque index at three intervals (baseline, 15 days,
and 30 days) and found chlorhexidine to be effective
in enhancing the plaque index. Although a significant
difference was observed between the baseline and the
initial follow-up, chlorhexidine demonstrated a greater
reduction after 30 days; it is pertinent to note that
participants in this study did not undergo scaling and
root planing. The sample size comprised 60 patients.
James et al. conducted a study involving 50 participants
over a six-week period, while Storti et al. examined 120
participants. Both studies concluded that chlorhexidine
not only reduced gingivitis but also exerted a significant
effect on dental plaque. Consequently, increasing the
sample size and prolonging the duration of the study
may yield more substantively meaningful results.

The results comparing chlorhexidine and curcumin
revealed no significant differences between the two
groups in any investigated variables (gingival bleeding
and dental plaque), indicating comparable outcomes
for both mouthwashes, in the study by Guru et al. .
A 2% curcumin formulation delivered via a nanocarrier
system demonstrated results similar to those of
chlorhexidine gel. Chatterjee et al. also found that while
both curcumin and chlorhexidine types of mouthwash
impacted gingival factors, there was no significant
difference between the two groups.

This research offered important insights into the
utilization of curcumin mouthwash for the reduction of
dental plaque and gingival inflammation. Nonetheless,
limitations such as a limited sample size, a brief
follow-up period, and the investigation of only a
single concentration of curcumin are acknowledged.
Future research should investigate a wider spectrum
of concentrations and extend follow-up durations with
larger participant groups.

Conclusion

In conclusion, this study established that both curcumin
and chlorhexidine mouthwashes markedly diminished
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gingival bleeding following scaling procedures and
oral health education initiatives. Although curcumin
did not demonstrate a statistically significant impact

on dental
advantages in

plaque levels, it exhibited potential
controlling gingival inflammation.

Further research employing larger sample sizes and
different concentrations of curcumin is required to more
comprehensively assess its efficacy in dental care.
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