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Abstract

Aims and Objective: The aim of this study was to evaluate and compare the effect of chlorhexidine (CHX)
chip and turmeric chip as a local drug delivery (LDD) agent in the treatment of patients with chronic periodontitis.

Materials and Methods: A total of 120 sites with pocket depths 5–8 mm were chosen as a split mouth design
at 3 sites in the same patient. Selected sites were randomly divided into three groups to receive CHX chip in
addition to scaling and root planing (SRP) in group A, turmeric chip in addition to SRP in group B, and SRP
only in group C. Clinical parameters, that is, plaque index (PI), gingival index (GI), probing pocket depth
(PPD), and relative attachment level (RAL) were recorded at baseline, 1 month, and 3 months interval.

Result: On applying statistical analysis, results revealed that there was a significant reduction in all the
clinical parameters, that is, PI, GI, PPD, and gain in RAL from baseline to 1 month and 3 months in all the three
groups. These results were found to be significantly high in the CHX group and turmeric group than in the SRP
group. Also, the results in both the test groups were maintained till the end of the study periods, but SRP group
showed a significant deterioration after 1 month as was seen by increase in PPD and decrease in RAL scores
after 3 months in the SRP group.

Conclusion: Both the treatment modalities with the application of LDD as an adjunct to SRP proved to be
equally beneficial in the treatment of chronic periodontitis.

Keywords: LDD, chlorhexidine, turmeric, chip, SRP, PPD, RAL

Introduction

Periodontal disease is a complex multifactorial disease
characterized by destruction of the supporting peri-

odontal tissues including the connective tissue and alveolar
bone.1 Elevated proportions of certain subgingival microbial
species have been associated with destructive periodontal
disease and it is important to keep the pathogenic microflora
of the pocket suppressed to maintain health of the periodontal
tissues.1 The primary objective of periodontal therapy is to
reduce the microbial load, thereby tending to an improvement
in the clinical parameters using nonsurgical and surgical
therapies.1 The most widely used nonsurgical approach has

been scaling and root planing (SRP) that effectively de-
creases the microbial load, but recolonization of the same can
occur as early as 60 days after SRP.1 Also it fails to eliminate
the pathogenic bacteria completely especially at the base of the
periodontal pocket and the areas inaccessible to periodontal
instruments.2 Consequently, this has led to the adjunctive use
of antimicrobials, assuming that chemicals would compensate
for technical limitations, prevent early microbial recoloniza-
tion, and provide a chance for clinical improvements.3

Surgical procedures have inherent disadvantages such
as greater patient morbidity, marginal bone resorption, and
compromised postsurgical aesthetics in the form of gingi-
val recession and interproximal soft tissue cratering.4

1Delhi Hospital, Bahadurgarh, Haryana, India.
2Triveni Institute of Dental Sciences, Hospital and Research Centre, Bilaspur, Chhattisgarh, India.
3Maratha Mandal Dental College, Belgaum, Karnataka, India.
4Modern Dental College, Indore, India.
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Further there are certain individuals in whom surgery is
contraindicated such as medically compromised patients,
uncooperative individuals, elderly patients, and persons with
physical or mental handicaps.5

Earlier, a greater emphasis was laid on the microbio-
logic etiology of periodontal disease. The microbial ecology
of human periodontitis suggests therapies with antimicro-
bial agents in addition to mechanical therapy. Goodson in
1979 first proposed the concept of controlled delivery in the
treatment of periodontitis. It has been observed that the local
route of drug delivery can attain 100-fold higher concen-
trations of an antimicrobial agent in subgingival sites than a
systemic drug regimen.6

Various antimicrobial agents such as tetracycline, 10%
doxycycline, 2% minocycline, metronidazole, and chlor-
hexidine (CHX) gluconate have been used and investigated
as local drug delivery (LDD) in the treatment of periodontal
disease.7

Although local agents are beneficial as adjunct in the
treatment of periodontal diseases, some side-effects with
their usage have been mentioned in the literature such as
placement of tetracycline-containing fibers around 12 or
more teeth resulting in oral candidiasis in few patients.7

Also because of its high cost factor, usage of these LDD
agents in routine clinical practice may be restricted. To
overcome these disadvantages, research is being conducted
on the use of natural products as LDD agents. With the
growing interest and increasing knowledge about the me-
dicinal value of natural products, various formulations
have been made commercially available. Herbal formula-
tions such as turmeric, aloe vera, neem, tulsi, cocoa husk,
and pomegranate are tested widely these days.8 These prod-
ucts not only have long era of use and better patient tolerance
but also act as a renewable source and are cost-effective.

Turmeric (haldi) is a rhizome of Curcuma longa. It has
proven properties such as anti-inflammatory, antioxidant,
antimicrobial, hepatoprotective, immunostimulant, antisep-
tic, antimutagenic, and also accelerates wound healing.9

This natural product is easily available, cost-effective, and can
be used as a LDD agent to treat patients with chronic period-
ontitis effectively.10 Literature search reveals very few studies
performed using turmeric as a LDD agent. Therefore, it adds up
to the ongoing research related to herbal products in LDD.

The agent that has shown the most positive antibacterial
results to date with pronounced antiseptic properties is
CHX,7 and is considered as ‘‘gold standard’’ in periodontics.
Hence the aim of this study was to evaluate the efficacy of
turmeric as an LDD agent in the form of chip as compared
with only SRP and to compare the efficacy of this herbal
chip as an LDD agent with the CHX chip in the treatment of
chronic periodontitits.

Materials and Methods

Materials

CHX chip used in this study (PerioCol-CG) is a small,
orange-brown rectangular chip manufactured by Eucare
Pharmaceuticals, Chennai, India. The size of the chip is
4 · 5 mm with a thickness of 0.25–0.32 mm and weighing
10 mg. Each chip contains 2.5 mg of CHX in a biodegrad-
able matrix of fibrilar collagen.

The test product turmeric chip used in the study measures
4 · 5 mm with a thickness of 0.4 mm and weighing 10 mg in
a biodegradable 1000 mg hydroxy propyl cellulose matrix
with 5% turmeric by weight.

Method

A total of 120 sites in 40 patients aged 30–50 years (each
comprising 3 test sites with probing pocket depth [PPD] 5–
8 mm) with mild-to-moderate chronic localized periodontitis
(when <30% of the sites assessed in the mouth demonstrate
attachment loss and bone loss) were selected from the out-
patient department of periodontics, Modern Dental College,
Indore. The study protocol was approved by the institutional
ethical committee. The patients were duly informed about
the study and written consent was obtained for their par-
ticipation in the study. PPD was measured using a graduated
probe (UNC-15) by inserting the probe into the gingival
sulcus and readings were taken from the gingival margin till
the base of the pocket. Alginate impressions were made to
prepare customized acrylic stents that would act as a ref-
erence guide for recording PPD and relative attachment
levels (RALs) at the experimental sites (as explained in
flowchart).

Exclusion criteria included pregnant and lactating
females, patients with a history of any kind of peri-
odontal therapy within past 6 months, medically com-
promised patients, sites neighboring recent extraction
sites, teeth showing endoperio lesions, restorations and
other plaque retentive factors, smokers and tobacco
chewers, and, importantly, subjects not compliant with oral
hygiene procedures.

Study design

A flowchart indicating chronological order of procedures
performed during the study period is shown in Figure 1. For
each patient, three contralateral target sites were selected
using simple randomization procedure and assigned to one
of the three treatment modalities as follows:

Group A: Sites to be treated with CHX gluconate chip
(Periocol-CG) in addition to SRP (Fig. 2a, c, e, i).

Group B: Sites to be treated with turmeric chip in addition
to SRP (Fig 2b, d, f, j).

Group C: Sites to be treated with only SRP (Fig 2g, h, k).

Randomization was done using predetermined computer-
generated randomization scheme to receive balanced ran-
dom allocation of patients. Each randomization number
was randomly assigned to the three treatments—CHX chip,
turmeric chip, and SRP alone. One set of envelope was
provided to the investigator containing individual random-
ization codes. The randomized allocation sequence was
generated by a statistician.

Statistical analysis

Mean and standard deviations of plaque index (PI), gin-
gival index (GI), PPD, and RAL were calculated for each
group. Mauchly’s test of sphericity was applied to check
whether there was a violation of assumption of sphe-
ricity. All significant values in Mauchly’s test were sub-
jected to Greenhouse–Geisser corrections and p-values were
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calculated. Being a split mouth design, intragroup compar-
isons were analyzed by repeated measures analysis of var-
iance (ANOVA). Bonferroni test was used for post hoc
comparisons after the repeated measures ANOVA. Analysis
of covariance (ANCOVA) test was applied for intergroup
comparisons at 1 month and 3 months adjusting for the
baseline score variations as the covariate (adjusted analy-
sis). Both adjusted and unadjusted values are presented in

the results. Probability value of <0.001 was considered as
statistically significant for all comparisons.

Results

A total of 40 subjects were recruited for this study. The
mean age was found to be 34 years. Of these 40 subjects, 18
(45%) were females and 22 (55%) were males.

FIG. 1. Study design.
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FIG. 2. (a) PPD = 4 mm, tooth No. 13(mesial). (b) PPD = 6 mm, tooth No. 23(distal). (c) Placement of CHX chip with
tooth No. 13. (d) Placement of turmeric chip with tooth No. 23. (e) Placement of periodontal pack at the site of CHX chip
insertion. (f) Placement of periodontal pack at the site of turmeric chip insertion. (g) PPD = 4 mm, tooth No. 35(distal). (h)
Scaling and root planning with tooth No. 35. (i) Three months recall: PPD = 3 mm with tooth No. 13. (j) Three months
recall: PPD = 2 mm with tooth No. 23. (k) Three months recall: PPD = 4 mm with tooth No. 35. CHX, chlorhexidine; PPD,
probing pocket depth.
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Intragroup changes at baseline, 1 month and 3 months for
mean PI and GI for group A (CHX group) are shown in Table
1 and Intragroup changes at baseline, 1 and 3 months for mean
PPD and RAL for group A (CHX group) are shown in Table 2.

Intragroup changes at baseline, 1 month and 3 months for
mean PI and GI for group B (Turmeric group) are shown in
Table 3 and Intragroup changes at baseline, 1 month and 3
months for mean PPD and RAL for group B (Turmeric
group) are shown in Table 4.

The mean PI and GI and the mean PPD and RAL dis-
played a statistically significant reduction in scores at 1
month and 3 months compared to baseline interval for both
the groups (p < 0.001).

Intragroup changes at baseline, 1 month, and 3 months for
mean PI and GI for group C (SRP group) are shown in
Table 5. The mean PI and GI displayed a statistically sig-
nificant reduction in scores when compared from baseline to
1 month and 3 months ( p < 0.001).

Intragroup changes at baseline, 1 month, and 3 months for
mean PPD and RAL for group C (SRP group) are shown in
Table 6. The mean PPD and RAL displayed a reduction in
scores at 1 month and 3 months interval. The values were
statistically significant ( p < 0.001) when compared from
baseline to 1 month for both PPD and RAL. There was

statistically significant increase in PPD scores and RAL
scores from 1 month to 3 months in the SRP group.

Intergroup changes at baseline, 1 month, and 3 months for
mean PI and GI between group A (CHX), group B (tur-
meric), and group C (SRP) are shown in Figure 3.

Intergroup changes at baseline, 1 month, and 3 months for
mean PPD and RAL between group A (CHX), group B
(turmeric), and group C (SRP) are shown in Figure 4.

The PI, GI, PPD, and RAL scores for group A (CHX),
group B (turmeric), and group C (SRP) were compared
using ANOVA and ANCOVA to elicit any intergroup
changes at baseline, 1 month, and 3 months interval. On
applying ANOVA for overall comparison of three groups,
there was no significant difference between the baseline
scores when compared between the three groups.

After 1 month and 3 months interval, the PI and GI scores
displayed no significant difference between the three groups.
After 1 month interval and 3 months interval, the three
groups significantly differed in PPD and RAL scores when
adjusted for baseline values by ANCOVA. When further
compared by post hoc Bonferroni tests, SRP group showed
statistically significant ( p < 0.001) higher PPD and RAL
scores than the other two groups. There was no significant
difference between CHX and turmeric groups.

Discussion

The present split mouth randomized controlled clinical
trial evaluated two drug forms, that is, CHX and turmeric,

Table 1. Intragroup Changes at Baseline,

1 Month, and 3 Months for Mean Plaque Index

and Gingival Index for Group A (CHX Group)

Aspect

PI GI

0 1 m 3 m 0 1 m 3 m

Mean 1.58 0.81 0.76 1.71 1.17 1.14
SD 0.79 0.45 0.56 0.54 0.46 0.45

Repeated
measures
ANOVA

Greenhouse–Geisser
corrected p-value:

<0.001, significant

Greenhouse–Geisser
corrected p-value:

<0.001, significant

0 vs. 1 m <0.001, significant <0.001, significant
0 vs. 3 m <0.001, significant <0.001, significant
1 m vs. 3 m >0.05, not significant >0.05, not significant

ANOVA and post hoc Bonferroni test.
ANOVA, analysis of variance; GI, gingival index; PI, plaque

index; SD, standard deviation.

Table 3. Intragroup Changes at Baseline, 1 Month,

and 3 Months for Mean Plaque Index and Gingival

Index for Group B (Turmeric Group)

Aspect PI GI

Months 0 1 3 0 1 3
Mean 1.61 0.85 0.72 1.66 1.14 1.17
SD 0.81 0.48 0.47 0.53 0.54 0.44

Repeated
measures
ANOVA

Greenhouse–Geisser
corrected p-value:

<0.001, significant

Greenhouse–Geisser
corrected p-value:

<0.001, significant

0 vs. 1 m <0.001, significant 0.001, significant
0 vs. 3 m <0.001, significant <0.001, significant
1 m vs. 3 m 0.08, not significant >0.05, not significant

ANOVA and post hoc Bonferroni test.

Table 2. Intragroup Changes at Baseline,

1 Month, and 3 Months for Mean Probing

Pocket Depth and Relative Attachment

Level for Group A (CHX Group)

PPD RAL

Aspect 0 1 m 3 m 0 1 m 3 m

Mean 4.04 2.79 2.84 4.11 2.83 2.84
SD 0.55 0.50 0.42 0.53 0.51 0.43

Repeated
measures
ANOVA

Greenhouse–Geisser
corrected p-value:

<0.001, significant

Greenhouse–Geisser
corrected p-value:

<0.001, significant

0 vs. 1 m <0.001, significant <0.001, significant
0 vs. 3 m <0.001, significant <0.001, significant
1 m vs. 3 m >0.05, not significant >0.05, not significant

ANOVA and post hoc Bonferroni test.
PPD, probing pocket depth; RAL, relative attachment level.

Table 4. Intragroup Changes at Baseline,

1 Month, and 3 Months for Mean Probing

Pocket Depth and Relative Attachment

Level for Group B (Turmeric Group)

Aspect PPD RAL

Months 0 1 3 0 1 3
Mean 4.04 2.84 2.97 4.10 2.88 3.00
SD 0.49 0.35 0.42 0.50 0.37 0.45

Repeated
measures
ANOVA

Greenhouse–Geisser
corrected p-value:

<0.001, significant

Greenhouse–Geisser
corrected p-value:

<0.001, significant

0 vs. 1 m <0.001, significant <0.001, significant
0 vs. 3 m <0.001, significant <0.001, significant
1 m vs. 3 m 0.11, not significant 0.13, not significant

ANOVA and post hoc Bonferroni test.
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both in the form of chip as a LDD over SRP alone in chronic
periodontitis patients for a period up to 3 months. Split
mouth design eliminates interpatient systemic differences
(e.g., age, systemic health, and gender) that are known to
confound the effects of periodontal treatment (independent
variable) on clinical parameters and bacterial counts (de-
pendent variables).11 Also, maintaining the same oral en-
vironment for the experimental and control sites provides
similar bacterial load, salivary pH, hygiene maintenance,

etc. so that the effects of the drugs to be evaluated can
be determined. Furthermore, to avoid ‘‘carry across’’ or
‘‘spillover’’ effects while comparing the effects of different
drugs within the same dentition in a split mouth design,
randomly selected sites were chosen from different quad-
rants. Hence only one tooth in each quadrant was chosen for
the study.12 To maintain drug uniformity in both the groups,
the concentration of turmeric chip was formulated to be 5%,
which was equal to 2.5 mg of CHX present in commercially
available PerioCol CG chip.

Evaluation of SRP + LDD versus only SRP
on the changes in PI and GI scores

The PI and GI scores were significantly reduced in all the
three groups (CHX, turmeric, and SRP) when compared
from baseline up to 3 months. This reinforces the fact about
the importance of a thorough mechanical debridement that
can reduce the inflammation of the soft tissues as well as
bring about low plaque scores provided the patient main-
tains a strict oral hygiene regimen.

A significant reduction in the PI and GI scores were noted
from baseline to 3 months in all the three groups. This states
that all the three treatment modalities were efficient in re-
ducing microbial load (PI) and the degree of inflammation
(GI),13 but none of the treatment modalities superseded the
other modalities with respect to PI and GI. The results were
similar to those by Pai et al.,14 wherein the reduction in
bleeding on probing (BOP) was similar in both the experi-
mental and control groups tested. Kranti et al.,12 Grover
et al.,15 Gill et al.,16 Paolantonio,17 and Dinca et al.18 also
observed a similar trend in the reduction of GI scores between
test and control sites. The findings of this study are in ac-
cordance with those of Azmak et al., who found a mean re-
duction in bleeding index score at 1 month and 3 months for
both the combination group and the SRP alone group when
compared with the baseline; however, at all periods of ob-
servations, a statistically nonsignificant correlation was ob-
served in the bleeding scores between combination groups.19

In a similar study by Gottumukkala et al., aimed at
comparing CHX and curcumin (CU), the mean PI scores did
not show any significant difference between both the test
groups at any time interval.20

Table 5. Intragroup Changes at Baseline, 1 Month,

and 3 Months for Mean Plaque Index and Gingival

Index for Group C (Scaling and Root Planing Group)

Aspect PI GI

Months 0 1 3 0 1 3
Mean 1.58 0.82 0.80 1.64 1.23 1.21
SD 0.78 0.53 0.56 0.58 0.54 0.42

Repeated
measures
ANOVA

Greenhouse–Geisser
corrected p-value:

<0.001, significant

Greenhouse–Geisser
corrected p-value:

<0.001, significant

0 vs. 1 m <0.001, significant <0.012, significant
0 vs. 3 m <0.001, significant <0.004, significant
1 m vs. 3 m >0.05, not significant >0.05, not significant

ANOVA and post hoc Bonferroni test.

Table 6. Intragroup Changes at Baseline,

1 Month, and 3 Months for Mean Probing Pocket

Depth and Relative Attachment Level for

Group C (Scaling and Root Planing Group)

Aspect PPD RAL

Months 0 1 3 0 1 3
Mean 3.99 3.66 3.90 4.09 3.80 3.99
SD 0.54 0.61 0.64 0.56 0.67 0.66

Repeated
measures
ANOVA

Sphericity assumed,
p-value: 0.001,
significant

Sphericity assumed,
p-value: 0.005,
significant

0 vs. 1 m <0.001, significant 0.006, significant
0 vs. 3 m 0.752, not significant 0.981, not significant
1 m vs. 3 m 0.004, significant 0.048, significant

ANOVA and post hoc Bonferroni test.

FIG. 3. Graph showing intragroup comparison of plaque index and gingival index from baseline to 3 months.
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Evaluation of SRP + LDD versus only SRP
on the changes in PPD and RAL scores

Although SRP proved equally beneficial in reducing
plaque and gingival inflammation when compared with
CHX and turmeric, mechanical debridement alone may not
prove very beneficial in sites displaying varying pocket
depths and calls for additional therapy to either reduce or
eliminate the pocket or cause gain in attachment levels. This
was clearly evident in this study wherein the SRP group
showed an improvement in the PPD and RAL scores only
in the first 1 month after therapy, after which the probing
depths and attachment loss significantly increased. It has
also been demonstrated that the time spent on therapy, the
number of sites that require instrumentation, and the expe-
rience of the clinician may influence the success of SRP.21

Also, some microbiota simply cannot be mechanically erad-
icated as bacterial invasion in cementum, radicular dentin,
and the surrounding periodontal tissues has been reported.21

Furthermore, recolonization of pockets can occur as early as
60 days after SRP.1,2,22 A probable explanation for the de-
teriorating PPD and RAL scores after 1 month could be
attributed to the latter.

The benefits of adjunct therapy such as delivering drugs
directly into the pocket in addition to SRP were observed in
this study, wherein a significant reduction in PPD and gain in
clinical attachment level were evident over a 3-month period.
Thus in addition to the benefits of SRP, the effects of the
drugs in the pocket placed were evident as reducing PPD
scores or gain in RAL values, which was seen maximum in
the first 1 month after placement of the drug in the pocket and
later remained stable without further deterioration. This was

FIG. 4. Graph showing intergroup comparison of PPD and relative attachment level from baseline to 3 months.

Table 7. Comparable Mechanism of Action of Chlorhexidine and Turmeric

Chlorhexidine Turmeric

1. Antimicrobial action—damages the cell
membrane of the microorganisms.

1. Curcumin is the active component—anti-inflammatory action.

Chip releases chlorhexidine and maintains drug
concentrations in the GCF of <125mg/mL for
at least 7 days, which can inhibit 99% of the
cultivable bacteria, on average.7

Chip releases 30.24 mg (70%) of turmeric at 24 h, 40.6 mg (94%)
at 72 h, and 100% diffusion at 80 h,10 which can inhibit 99%
of the cultivable bacteria, on average.

2. Inhibit microbial proteases (gingipains)25 2. Inhibit COX-2, LOX, and iNOS
3. Decreases PGE2 levels.27 Decreases PGE2 and inhibits NFkb pathway but also has an

advantage that it selectively inhibits the synthesis of
prostaglandins and thromboxane while not affecting
the synthesis of prostacycline.28

4. Inhibits MMP-8, that is, inhibits
collagenolytic activity.37

4. Inhibits IL-1b, IL-6, and TNF-a, that is, cytokine activity.38

5. Triggers neutrophil degranulation.37 5. Decreases neutrophil chemotaxis and phagocytosis39

6. Prolonged substantivity 6. Increases TGF-b1 that enhances wound
healing and may be responsible in the gain
in attachment after its use in periodontal therapy.40

7. Binds to intraoral hard and soft tissues. 7. Increases fibronectin and promotes migration of epithelial
cells to wounded site, thus helping in re-epithelialization.38

GC, gingival crevicular fluid; iNOS, inducible Nitric Oxide synthase; TGF-b1, transforming growth factor.
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similar to the previous studies by Pai et al.,14 Gottumukkala
et al.,23 Nayyar et al.,24 Mizrak et al.,25 and Soskolne et al.26

The three treatment modalities performed in this study
were compared using ANOVA and ANCOVA to unearth the
differences if any in their efficacy to reduce PPD or cause a
gain in RAL. Accordingly, it was observed that there were
significant differences between the groups tested after 1
month and 3 months. Both CHX and turmeric led to sig-
nificant improvement in reducing pocket depths and gain in
attachment levels as compared with only SRP up to the 3-
month recall period. Reduction in PPD scores was seen in
similar studies conducted by various authors, that is, Kranti
et al.,12 Grover et al.,15 Paolantonio17 Azmak et al.,19 Jaswal
et al.,21 Soskolne et al.,26 Singh et al.,27 Suhag et al.,28

Behal et al.,29 Varghese et al.,30 Bhatia et al.,31 and Ro-
drigues et al.32 In this study, the change was significant in
the first month but not significant from 1 month to 3 months.
This was similar to the results obtained by Pai et al.,14

Jeffcoat et al.,33 Heasman et al.,34 and Grisi et al.35

Evaluation of CHX versus turmeric as LDD
on clinical parameters

This study also aimed to compare the efficacy of CHX
and turmeric chip on the clinical parameters examined. Both
the drugs were equally effective not only in reducing plaque
and gingival inflammation but also in reducing pocket depths
and causing significant gain in attachment level as evident by
the significant reduction in all the scores obtained.

This is in accordance with the study by Anitha et al.36

who found an equivalent effect of CU gel when compared
with the CHX gel for the treatment of localized chronic
periodontitis at 30 days when compared with the baseline.
Similarly, another study by Jaswal et al.21 who evaluated
and compared the clinical effects of 2% whole turmeric gel
versus 1% CHX gel as an adjunct to mechanotherapy in the
treatment of chronic periodontitis found that turmeric gel
showed a comparable improvement in all the clinical pa-
rameters as CHX gel. This may be explained on the basis of
comparable mechanism of actions of CHX and turmeric as
explained in Table 7.

Adverse events and complications

In this study, no adverse events were seen after place-
ment of either of the two chips. Most of the studies that used
CHX or turmeric reported no adverse effects, except for a
few studies such as by Kaner et al.,41 in which 50% of the
patients reported discomfort, soreness of gingival tissues,
and pain after the insertion of CHX chips. According to the
authors, they noticed gingival swelling, redness, and gingi-
val exudation, but the signs disappeared after 3–7 days
without therapeutic intervention.41

Conclusion

This study reveals the excellent clinical properties
of turmeric and CHX when evaluated over a period of 3
months. Although CHX is considered as a gold standard
agent, this study shows an equally effective agent that can
bring about a significant change in inflamed gingival tis-
sues and reduction in PPD as well as gain in attachment.
Added to this, turmeric displays very few side-effects as

compared with the varying side-effects produced by CHX.
Also, the cost of CHX chip is substantially expensive as
compared with that of turmeric chip. Hence, turmeric chip
may show a promising result as an LDD agent in the
treatment of periodontitis.
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