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Abstract

BACKGROUND AND AIM: Gingivitis is an inflammation of oral soft tissue without attachment loss as a result of bacterial
aggregation. The aim of this study was to compare the effect of topical curcumin nanodrug gel and chlorhexidine
(CHX) mouthwash on the treatment of gingivitis.

METHODS: In this study, 40 patients who had generalized chronic gingivitis and symptoms of redness and inflammation
of the gums, as well as bleeding on probing (BOP) without attachment loss were enrolled and divided into two groups
of 20 members. In one group, scaling and root planing (SRP) with the use of CHX 0.2% (twice a day for a week) was
prescribed, and in the other group, SRP was done with the use of topical curcumin 1% nanogel (once a day), which was
injected in gingival sulcus. Then, plaque index (PI), gingival index (Gl), and BOP were measured and compared at
three times (before treatment, 2 weeks and one month after treatment). 5 patients did not attend in the follow-up
sessions; therefore, the results were presented with 35 patients.

RESULTS: BOP, GI, and PI significantly reduced in the first, second, and third times in both CHX and curcumin groups
(P <0.04). The average of Pl in CHX group was higher than that in curcumin group in the second and third times, but
the difference was statistically significant only in the third time (P = 0.014).

CONCLUSION: Based on the results of this study, curcumin as an herbal compound in gel form significantly improves
gum status and clinical parameters (BOP, Gl, and PI); therefore, it can be used in addition to mechanical treatments.
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eriodontal diseases are among bleeding on probing (BOP). Over 82% of
P the most common diseases of teenagers in various societies show gingival
mankind and the main reason of bleeding and gingivitis. It is estimated that
tooth loss in adults. Microbial half of adult population worldwide, suffer

plaque plays a substantial role in these from gingivitis.2
infectious diseases. The disease is initiated Mechanical removal of supragingival
when bacteria aggregate in dental biofilm.! calculus is the most effective method of
Gingivitis is a kind of periodontal disease prevention from gingivitis, but unfortunately,
which is the inflammation of oral soft tissue the majority of people do not have a suitable
without the migration of junctional control on their dental plaque; therefore,
epithelium as a result of bacterial aggregation gingivitis is common. Scaling and root planing
and their products. Gingivitis has a number (SRP) is the conventional treatment of
of symptoms such as redness, edema, and gingivitis. In addition, chemical treatments like
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using the mouthwash or the gel of some
antimicrobials such as chlorhexidine (CHX),
when used beside mechanical treatments,
considerably increase the success of treatment.?

CHX has been studied more than any
other  antimicrobial =~ mouthwash  and
researches have shown that it is always more
effective than others.*

The antimicrobial spectrum of CHX is vast
and it has no interaction with microbial
enzymes and receptors. Thus, there would be
no microbial resistance. CHX has unwanted
side effects such as unpleasant taste, tooth
staining, and mouth irritation.>

Hence, there is a need for a new
antimicrobial compound which can be used
daily and does not have the side effects of
chemical antimicrobials, e.g.,, CHX. Herbal
mouthwashes are effective in reducing
gingival plaques. They can help us to have a
better treatment with less side effects.¢

Using herbal gels and mouthwashes in
subgingival areas considerably reduces
gingival index (GI) and bleeding index (BI).
Herbal mouthwashes such as Persica,” aloe
vera,8 and green tea® have a good effect on
controlling periodontal parameters.
Especially, when they are used beside SRP.10

Curcumin mouthwash is one of the best
mouthwashes. Curcumin is a useful
compound in turmeric. It has anti-
inflammatory, anti-tumor, anti-microbial, and
wound-repairing effects and is wuseful in
gingivitis treatment. Curcumin has a high
absorption when it is used as a topical
nanodrug and causes better results in less
time. Studies have shown that CHX and
topical herbal drugs such as curcumin gel
have beneficial effects on treatment of gingival
diseases, but CHX is still the first choice.!!

Hence, this study aimed to compare the
effect of topical curcumin nanogel and CHX
mouthwash on improving chronic gingivitis.

Methods
This study was a clinical trial that was
conducted on 40 participants with chronic
gingivitis and necessary inclusion criteria
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who had come to School of Dentistry,
Mashhad University of Medical Sciences,
Mashhad, Iran.

Inclusion criteria were having a good
general health, no consumption of antibiotics,
anti-inflammatory, anti-histamine, analgesic
drugs, and antidepressants in the last
6 weeks, no attachment loss, and not being
pregnant. In addition, people with a history
of medical and herbal allergy especially
turmeric allergy were not entered the study.

According to similar studies® and sample
size formula [n = 1 + 2C(§)2], 40 patients
(20 patients in each group) were enrolled in
the study. Data were collected and entered
into SPSS software (version 21, IBM
Corporation, Armonk, NY) and clinical
parameters between groups were compared
by Fisher's exact test, Friedman test, and one-
way analysis of variance (ANOVA).

Before starting the study, the method and
probable benefits and cautions were completely
explained to the participants and informed
consent was obtained from all of them. This
study was approved by the Ethics Committee
of Mashhad University of Medical Sciences
(Ethical code: IRMUMS.SD.REC.1394.162).

This study was designed as a double-blind,
randomized trial; to eliminate bias, diagnosis,
scaling, and the findings were recorded by a
single examiner. The person who measured
clinical items and the researcher who analyzed
the obtained data were blinded. Forty
participants who met the inclusion criteria were
randomly allocated to one of the following two
groups (20 people in each group).

Using a random number table, a random
list was created with the patient number
(as many as 40 required patients specified in
the sample size section) and a block (the
number and volume of blocks were selected
according to the sample size). This list was
given to a person who was unaware of the
treatments and other than the research team
(examiner, patient, and analyst) and he
allocated them to treatment groups A and B,
according to the list of patients.

Debridement  was  performed  in
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supragingival and subgingival areas using
ultrasonic devices (Woodpecker, UDS-K
LED, China), and SRP was done for both
groups. Then, for the test group, the patients
were asked to use curcumin 1% nanodrug gel
via application in gingival sulcus. This is a
hydrophobic gel and is formulated in the
Nanotechnology Research Center (NTRC) of
Mashhad. The gel is prepared in 15g tubes
and each tube is used for one patient. It
contains curcumin 1% and the formulation is
confidential. The license for the use of gel on
humans was obtained.

The participants were advised to follow
their regular brushing protocol. The control
group was asked to use CHX 0.2%
mouthwash (Iran Najo Pharmaceutical Co.,
Tehran, Iran) twice a day for a week,
according to the protocol. The patients were
assessed before treatment and two weeks and
one month after treatment in terms of plaque
index (PI),2 GI,12 and BOP.13

In order to evaluate PI, a number was
allocated to every surface of the tooth,
according to the amount of plaque in that
surface. For GI, a number was allocated to
every surface of the tooth, according to gingival
status. For BOP, a probe was entered in the
gingival sulcus and moved longitudinally
through the internal wall of the sulcus. If there
was any bleeding in each surface, a positive
sign (+) was put for that surface and if there
was no bleeding, a negative sign (-) was put for
that surface. The recording was blind and no
side effects were reported.

Results
This study was conducted on 40 participants
including 20 members in curcumin test group
and 20 members in CHX control group.

Table 1. Sex and age distribution in the study groups

Variable

Unfortunately, 5 people left the study during
the follow-up period. Therefore, the results
are presented with 35 members including
22 female subjects (62.9%) and 13 male
subjects (37.1%) with the mean age of 30 + 9
years and the age range of 16 to 50 years.

At first, demographic information was
collected as follows:

According to table 1, the number of male
subjects in CHX and curcumin groups was 4
(222%) and 9 (52.9%), respectively. The
number of female subjects in two groups was
14 (77.8%) and 8 (47.1%), respectively. In
general, sex distribution was not significantly
different in the studied groups (P = 0.060). Sex
cannot be a confounding variable in this study.

As shown in this table, the minimum and
maximum age of the participants was 16 and
50 years in both groups, respectively. It
means that the age range was exactly the
same in both groups. The mean age of the
participants in curcumin group was higher
than that in CHX group, but the difference
was not significant (P = 0.800).

Comparison of BOP, GI, and PI between the
study groups and between the first, second, and
third measurements: According to table 2, there
was a significant difference in the percentage
of BOP, GI, and PI from the first to the third
time in both groups (P < 0.001) and PI in
CHX group (P = 0.044).

Two groups were compared with each
other and it was found that in both CHX and
curcumin groups, the percentage of BOP and
GI in the second and third times was
significantly lower than that in the first time
(P <0.001). It was found that in curcumin group,
the decrease in PI was significant between the
first and third time points, as well as between
the second and third times (P < 0.001).

Curcumin (n =17

Gender [n (%)] 0.060"
Women 14 (77.8) 8 (47.1)
Men 4 (22.2) 9 (52.9)

Age (year) (mean + SD) 30.1+10.2 30.9+89 0.800"

*Chi-square test, ““Two independent samples t-test

CHX: Chlorhexidine; SD: Standard deviation
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Table 2. Mean and variance of general changes of periodontal parameters

Mann-Whitney test result

Curcumin  0.58 +0.20 _ _
Overall changes of BOP CHX 061 +0.22 Z=0.32,P=0.764

Curcumin  0.83+0.43

CHX 0.81+0.41
Curcumin 0.43 +0.42 _ _
Overall changes of PI CHX 0.20 + 0.35 Z=193,P=0.053

BOP: Bleeding on probing; Gl: Gingival index; PI: Plaque index; CHX: Chlorhexidine; SD:

Overall changes of Gl Z=0.35P=0.726

Standard deviation

Comparison of periodontal parameters between
the first and third times in CHX and curcumin
groups: According to table 3, BOP change
between the first and third times in curcumin
group was less than that in CHX group, but
the difference was not significant (P = 0.764).
GI and PI changed more in curcumin group
than CHX group, but the difference was not
significant (for GI, P = 0.726; for PI, P = 0.053).

In addition, curcumin had some benefits
such as better taste and not having the side
effects like tooth staining, increasing
supragingival calculus, taste disorder, and
parotid gland inflammation.4

Discussion

Gingivitis is the inflammation of oral soft
tissue without apical migration of junctional
epithelium. The main signs of gingivitis are
redness, edema, and BOP. Inappropriate
hygiene causes bacterial plaque to aggregate
around the teeth. Biofilm, bacteria, and their
products initiate gingival diseases.?>

Mechanical control of dental plaque is the
most efficient treatment of gingivitis. In
order to improve current treatments of
gingivitis, researchers have suggested to use

a chemical compound beside mechanical
treatments. Chemical factors have a lot of
side effects; thus, scientists have focused on
herbal compounds with high efficiency and
less side effects.16

Curcumin as an herbal compound is being
used for the treatment of many diseases.
Researchers  have  shown  abundant
therapeutic effects for curcumin such as
anti-inflammatory, antioxidant, antibacterial,
antivirus, antifungal, antitumor, anti-spasm,
and wound repair.1”

To the best of our knowledge, there is no
study evaluating the effect of curcumin as a
topical compound on periodontal diseases
and comparing it with CHX. Therefore, this
study aimed to compare the effects of topical
curcumin gel and CHX mouthwash on
chronic gingivitis.

The present study shows that both
curcumin 1% nanogel and CHX 0.2%
mouthwash significantly reduce BOP, GI,
and PI. But statistical analysis revealed that
CHX reduced GI more than curcumin at the
beginning of the study. It was also revealed
that curcumin reduced dental plaque more
than CHX at the end of the study.

Table 2. Mean and variance of general changes of periodontal parameters

Group/time BOP1 (%) BOP2 (%) BOP3 (%) Friedman test result |

Curcumin 69.00 + 22.00 27.00 + 18.00 11.00 + 13.00 P <0.001
CHX 69.00 + 23.00 23.00 + 17.00 8.00 + 13.00 P <0.001
Mann-Whitney test result Z=0.34,P=0.853 Z=0.62,P=0.617 Z=0.19,P=0.341

Gl1 Gl2 GI3
Curcumin 1.73+0.38 1.17 +0.36 0.90 £ 0.38 P <0.001
CHX 1.69 +0.27 1.12+0.25 0.88 £0.31 P <0.001
Mann-Whitney test result Z=0.22,P=0.827 Z=0.87,P=0.380 Z=0.68, P =0.490

PI1 P12 PI3
Curcumin 1.00+0.29 0.83+£0.22 0.57 £0.26 P <0.001
CHX 1.00 £ 0.00 0.95+0.15 0.80 £0.35 P =0.044

Mann-Whitney testresult Z=0.40,P=0.688 Z=1.63,P=0.104 Z=2.46,P=0.014
Data are presented as mean + standard deviation (SD)
BOP: Bleeding on probing; Gl: Gingival index; PI: Plaque index; CHX: Chlorhexidine
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In the present study, curcumin 1% and
CHX 0.2% mouthwash were not significantly
different in terms of BOP and GI during the
periodic  examinations, but PI  was
significantly different. In other words, it can
be concluded that CHX mouthwash and
curcumin gel have no difference in terms of
reducing BOP and GI. However, PI was
reduced more in curcumin group than CHX
group in the third periodic examination
(after one month).

In the study of Mali et al., PI reduction on
days 0-14 was 43.76% for CHX group and
43.77% for curcumin group. Besides, PI
reduction on days 0-21 was 69.07% for CHX
group and 64.20% for curcumin group. GI
reduction on days 0-14 was 51.88% for CHX
group and 52.18% for curcumin group. In
addition, GI reduction on days 0-21 was
61.15% for CHX group and 62.54% for
curcumin group. These differences were not
statistically significant and show that both
products have the same effect on the PI and
GI reduction.’® The results of this study are
consistent with the results of the present
study except that in the present study,
curcumin gel was more effective in reducing
dental plaque than CHX mouthwash due to
the difference in the clinical examination
times. Stoyell et al. reported that the follow-
up periods were short in previous studies.1?

In a study by Kandwal et al., PI reduction
on days 0-14 was 44.20% and 48.69% in CHX
and curcumin  groups,  respectively.
Moreover, PI reduction on days 0-21 was
60.81% and 60.21% in CHX and curcumin
groups, respectively. According to these
results, although both curcumin and CHX
had considerably reduced PI, CHX was more
effective than curcumin in long time, which is
inconsistent with the results of the 30-day
follow-up in the present study. GI reduction
on days 0-14 was 43.07% and 44.37% in CHX
and  curcumin  groups,  respectively.
Furthermore, GI reduction on days 0-21 was
71.79% and 71.20% in CHX and curcumin
groups, respectively. Thus, there was a
statistically significant difference between

http://johoe.kmu.ac.ir,

both groups. Although the difference was not
significant between two groups,* these
results are consistent with the results of the
present study.

According to the results obtained from
comparing previous studies, it was revealed
that curcumin considerably reduced dental
plaque and gingivitis. The studies reporting
that curcumin is not comparable with CHX in
terms of preventing from gingivitis might
have used diluted CHX. It can be also due to
different function of CHX in dental plaque
development. Other studies concluded
that curcumin and CHX had the same effect
on plaque control and gingivitis prevention
and treatment.20

The main limitations of the present study
are assessing a small number of participants,
short follow-up period and periodic
examinations (30 days), and lack of
cooperation of some patients in using the
mouthwash according to the protocol.
Further research with larger sample sizes and
longer follow-up periods is needed to reach a
better conclusion.

Conclusion

According to the results of the present study,
curcumin can be used as an antiplaque agent
and its effectiveness in reducing gingival
inflammation and gingival bleeding was
found to be comparable to that of CHX.
Curcumin’s effectiveness in plaque control
was found to be better than that of CHX’s.
However, further studies with larger sample
sizes and longer follow-up periods are
needed to obtain a better conclusion and a
more exact comparison.
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