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This report intends to study the efficacy of curcumin and alcohol-containing mouthwashes in the treatment
of chronic periodontal disease. 114 chronic periodontal disease patients, admitted between November 2018
and November 2022 were considered and all the patients received basic treatment for chronic periodontal
disease. On this basis, research group (n=59) was treated with curcumin and alcohol-containing mouthwashes,
while the control group (n=55) was treated with compound gargle solution chlorhexidine gluconate. The
curative effect and adverse reactions such as discomfort, oral inflammation, and tissue edema were studied.
Similarly, periodontal indices like probing depth, sulcus bleeding index, attachment loss, gingival crevicular
fluid inflammation, high-sensitivity c-reactive protein, tumor necrosis factor-alpha, interleukin-8, and serum
matrix metalloproteinases were compared between the two groups. The data showed an evidently higher
overall response rate of treatment in the research group compared with the control group; the incidence of
adverse reactions was similar in the two groups. Markedly lower post-interventional probing depth, sulcus
bleeding index, attachment loss, high-sensitivity c-reactive protein, tumor necrosis factor-alpha, interleukin-8,
and serum matrix metalloproteinases was observed in the research group, compared with the pre-intervention
values and the control group. Conclusively, the curcumin and alcohol-containing mouthwash is effective in
treating chronic periodontal disease, which can improve the periodontal indices of patients and inhibit gingival

crevicular fluid inflammation.
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ChronicPeriodontal Disease (CPD)primarilyaffects
tooth supporting structures such as gums, bones and
periodontal ligaments and is often accompanied
by various inflammatory reactions, which may
trigger tooth loss and systemic inflammatory
reactionst). The disease is also infectious,
involving interactions between pathogenic bacteria
and host immune responses, which activates the
host immune system and induces the synthesis
and release of cytokines, pro-inflammatory
mediators and Matrix Metalloproteinases (MMPs),
leading to tissue destruction®*. Periodontitis
is a typical representative of CPD, followed by
periodontal swelling and gingivitis®®. According to
statistics, CPD as a worldwide epidemic, afflicts
approximately 3.9 billion people all over the
world, with the prevalence rates of mild and severe
periodontitis being 35 % and 11 %, respectively!®’.
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The disease will not only lead to dietary and
communication restrictions in patients, but may
cause systemic diseases such as stroke, cancer,
cardiovascular disease and chronic kidney disease,
resulting in varying degrees of negative impact on
patients’ quality of lifel®'%. Hence, the prevention
and treatment of CPD is of great significance to
improve the clinical outcomes and quality of life
among these patients.

Curcumin, a polyphenol compound derived
from the rhizome of the edible spice Curcuma
longa and a widely consumed food ingredient,
has medicinal value, a certain degree of safety
and high bioavailability, as well as anticancer,
anti-inflammatory, antioxidant, and glucose
homeostasis-modulating actions[!’'21, Tt is known
to play an anti-inflammatory role by inhibiting
transcription factor, Nuclear Factor Kappa B
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(NF-xB) cells, and can also induce Nuclear
factor erythroid 2-related factor 2 (Nrf2) axis to
strengthen antioxidant defense mechanisms!'?!.

Aratstudy showed that curcumin has an outstanding
inhibitory effect on innate immune responses
related to periodontal disease, which is associated
with the reduction of inflammatory infiltration
and the increase of collagen content and fibroblast
count, suggesting the high therapeutic potential
of curcumin in chronic inflammatory periodontal
diseases!'. Zhang et al.l'! also reported that
curcumin had a similar effect on periodontal
health restoration in periodontitis treatment
compared with chlorhexidine. Evidence has also
demonstrated the certain antibacterial activity
of curcumin against periodontal pathogens,
can effectively inhibit periodontal biofilms by
hindering the growth of bacterial strains, thus
exerting antibacterial activity!'¢l.

This study proposed a curcumin and alcohol-
containing mouthwash for the treatment of CPD,
hoping to provide a new clinical reference for
the prevention and treatment of such periodontal
disease in patient population.

MATERIALS AND METHODS
General information:

The Ethics Committee of Kunming Children’s
Hospital has granted approval for this research,
and the informed consent from the patients
was obtained. Primarily, 114 CPD patients
who received treatment in Kunming Children’s
Hospital between November 2018 and November
2022 were selected were grouped as research
group and control group, each of 59 patients.
The research group was treated with curcumin
and alcohol-containing mouthwashes. Similarly,
55 patients were categorized as control group,
who were treated with compound gargle solution,
chlorhexidine gluconate. Both the groups showed
clinical comparability with no significant
difference in baseline data (p>0.05).

Eligibility criteria:

The eligibility for participating in this study
along with the inclusion and exclusion criteria is
discussed below.

symptoms such as displacement and masticatory
dysfunction and patients with no contraindications
to the treatment regimens of this study nor
patients with the history of orthodontic treatment,
previously were included in the study.

Exclusion  criteria:  Patients who  were
affected by periodontal recovery or affected by
periodontal hyperplasia due to the long-term use
of immunosuppressants and antibiotics; patients
prone to allergies to the drugs used in this study;
patients who used traditional Chinese medicinal
preparation before 1 mo of enrollment of this
study; patients who had poor oral habits, patients
having family genetic history of maxillofacial
trauma; dental deformities due to oral tumors and
other causes; breast-feeding or pregnant women;
patients with the history of mental illness and
incomplete patient data were excluded from the
study.

Treatment methods:

All the patients received basic treatment for
periodontitis. They were advised to brush their
teeth twice daily, morning and night. The gargle
was composed of curcumin, edible alcohol, low
molecular weight chitosan, sorbitol, parabens,
Sodium Hydroxide (NaOH), drinking water, etc.
As per the recommended dosage, all the patients
were guided to use 50 ml of gargle each time for
2-3 min, twice a day. The research group was
additionally treated with curcumin and alcohol-
containing mouthwashes while the control group
was treated with compound gargle solution of
chlorhexidine gluconate, where the patients were
asked to gargle 50 ml of the gargle solution of
chlorhexidine gluconate for 2-3 min, twice a day.
Both the groups received the treatment for 4 w.

Detection indicators:

Both the groups were comparatively analyzed
for curative effects; adverse reactions such as
discomfort, oral inflammation, and tissue edema;
periodontal indices such as Probing Depth
(PD), Sulcus Bleeding Index (SBI), Attachment
Loss (AL), Gingival Crevicular Fluid (GCF)
inflammation, high-sensitivity C-Reactive Protein
(hs-CRP), Tumor Necrosis Factor-Alpha, (TNF-a),
Interleukin-8 (IL-8) and serum MMP-3, §, and 13.

Inclusion criteria: All the patients meeting the Curative effects: The evaluation criteria
diagnostic criteria for CPD after examination and of significant response included is that the
diagnosis were considered; patients who had no inflammation subsided after treatment and
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the symptoms such as gum swelling and pain
disappeared, with no inflammatory exudation and
a <4 mm decrease in PD. A response corresponds
to subsided inflammation after treatment and
alleviated symptoms such as gingival swelling and
pain, with no inflammatory exudation, and a <4
mm decrease in PD. Non-response means that the
clinical signs and symptoms of the patients have
not changed significantly or even worsened after
treatment. The Overall Response Rate (ORR) of
treatment was the sum of marked response rate and
response rate.

Adverse reactions: Adverse reactions such as
discomfort, oral inflammation and tissue edema
were statistically accounted and the incidence rate
was calculated. Periodontal indices considered
were PD, SBI, and AL which were detected before
and after treatment using a periodontal probe.

Levels of GCF inflammatory factors and serum
MMPs: The absorbent paper point was inserted into
the GCF for complete contact with GCF for 1 min.
The absorbent paper was then taken out and placed
into a centrifuge tube, followed by the addition
of 0.3 ml phosphate buffer solution, thorough
dissolution, and the supernatant obtained after 10
min of rotary centrifugation was considered as
sample of GCF. Enzyme-Linked Immunosorbent

Assay (ELISA) was then carried out to determine
GCF hs-CRP, TNF-a, and IL-8 levels. On the
other hand, before and after treatment, 6 ml of
venous blood was taken from patients in both the
groups, and the upper serum was separated by
centrifugation and stored at -70° for examination.
Serum MMP-3, 8, and 13 was also measured
following ELISA assay.

Statistical analysis:

Statistical analysis of the data was carried out by
Statistical Package of Social Sciences (SPSS) 18.0
software package at a significant level of p<0.05.
Count data was represented by the number of
cases, (percentage (%)) (n, %) and the quantitative
data were described as Standard Deviation
(SD)£Standard Error of Mean (SEM). Chi-square
(x») test was performed to identify inter-group
differences of count data, while independent
sample t-test was performed for comparing the
quantitative data between groups.

RESULTS AND DISCUSSION

Baseline data of CPD patients was analyzed,
where we compared and analyzed the basic
characteristics of the patients like age, sex, disease
course, disease type, education level and marital
status of both the groups. We found no significant
difference (p>0.05) (Table 1).

TABLE 1: ANALYSIS OF BASELINE DATA OF PATIENTS WITH CPD

Indicators Research group (n=59) Control group (n=55) YAt P
Age 42.02+6.94 43.29+6.85 0.983 0.328
Sex

Male 30 (50.85) 27 (49.09) 0.035 0.851
Female 29 (49.15) 28 (50.91)

Disease course (y) 4.44+0.88 4.38+0.73 0.395 0.694
Disease type

Periodontitis 32 (54.24) 35 (63.64) 1.052 0.591
Periodontal swelling 18 (30.51) 13 (23.64)

Gingivitis 9 (15.25) 7 (12.72)

Educational level

Junior high school and below 27 (45.76) 25 (45.45) 1.348 0.51
igglzcr)\:cr;lg:ei:(;hnc:j(;lr;rschool 19 (32.20) 22 (40.00)

Junior college or above 13 (22.04) 8 (14.55)

Marital status

Married 33 (55.93) 38 (69.09) 2.098 0.148
Single 26 (44.07) 17 (30.91)
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Then, we analyzed the curative effect in CPD
patients, in which we examined the total effective
patients in the research group which was found to
be 54 (91.53 %), and it was statistically elevated,
compared with in the control group which was
found to be 42 (76.36 %) (p<0.05) (Table 2).

Similarly, the adverse reactions among the CPD
patients of two groups were observed. The research
and control groups showed a comparable incidence
of adverse reactions, with 6 (10.17 %) and 8 (14.54
%) respectively, experiencing discomfort, oral
inflammation and edema (p>0.05) (Table 3).

Further, periodontal indices among CPD patients
in two groups were analyzed. Periodontal indices
such as PD, SBI, and AL were detected and no
significant inter-group differences were found
in these 3 indices before treatment (p>0.05).
However, after treatment these 3 indices were
reduced to different degrees (p<0.05) in research

group, with even lower PD, SBI and AL levels
compared with the control group (p<0.05) (fig. 1).

Similarly, GCF inflammatory factors in CPD
patients were analyzed. The levels of inflammatory
factors namely, hs-CRP, TNF-q, and IL-8 in GCF
were measured and no evident difference was found
between the groups before treatment (p>0.05).
However, these indices showed a significantly
decreased count after treatment (p<0.05), with
lower hs-CRP, TNF-o, and IL-8 levels in the
research group vs. the control group (p<0.05) (fig.
2).

Serum MMPs in CPD patients was analyzed.
Serum MMPs (MMP-3, 8§, and 13) were determined
and no significant difference was found between
groups before treatment (p>0.05); but they all
decreased significantly after treatment (p<0.05),
with an even more significant reduction degree of
the above indices in the research group (p<0.05)

(fig. 3).

TABLE 2: ANALYSIS OF CURATIVE EFFECT IN PATIENTS WITH CPD

Indicators Research group (n=59) Control group (n=55) Y2t p
Significant response 33 (55.93) 22 (40.00)

Response 21 (35.60) 20 (36.36)

No response 5 (8.47) 13 (23.64)

Overall response 54 (91.53) 42 (76.36) 4,921 0.027

TABLE 3: ANALYSIS OF ADVERSE REACTIONS IN PATIENTS WITH CPD

Indicators Research group (n=59) Control group (n=55) Y2/t P
Discomfort 2 (3.39) 3 (5.45)
Oral inflammation 2 (3.39) 2 (3.64)
Tissue edema 2 (3.39) 3 (5.45)
Total 6 (10.17) 8 (14.54) 0.506 0.477
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Fig. 1: Analysis of periodontal indices of patients with CPD, (A): Reduced PD level; (B): Lowered SBI levels and (C): Reduced AL level in research
group after treatment compared with pre-treatment level and control group
Note: "p<0.05, “p<0.01 and “p<0.05 vs. control group before treatment ( @ ): Research group and ( [ ): Control group
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Fig. 2: Analysis of the levels of inflammatory factors in GCF of patients with CPD, (A): Decreased hs-CRP level; (B): Decreased TNF-a level and (C):
Decreased IL-8 level in research group after treatment when compared to pre-treatment level and the control group
Note: “p<0.05, “p<0.01 and #p<0.05 vs. control group before treatment ( Hl ): Research group and ( ¥ ): Control group
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Fig. 3: Analysis of serum MMPs in patients with CPD, (A): Reduced MMP-3 level; (B): Lowered MMP-8 level and (C): Reduced MMP-13 level in
research group after treatment compared with pre-treatment level and the control group

Note: ‘p<0.05, “p<0.01 and *p<0.05 vs. control group before treatment
(Il ): Research group and ( 1 ): Control group

CPD progressively and negatively affects the
integrity of the tissues that support the teeth and
triggers other types of chronic disease in the body,
which may be related to the spread of periodontal
bacteria or locally activated lymphocytes to
extra oral tissues!!”!®, Moreover, the damage
caused by the disease to the periodontal tissue
is often irreversible!’”). In order to prevent CPD
progression and repair the damage of the disease to
patients' body as much as possible, it is necessary
to conduct in-depth exploration to find effective
and safe treatments.

Here, we first evaluated the curative effects of the
two treatments, and identified statistically higher
ORR in the research group compared with the
control group (91.53 % vs. 76.36 %), indicating that
the curcumin and alcohol-containing mouthwash is
better than compound gargle solution chlorhexidine
gluconate in treating CPD and can significantly
resolve symptoms. In the study of Anusha et al.*%,
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the curcumin-containing mouthwash effectively
reduced disease activity when it is used in non-
surgical periodontal treatment of patients with
rheumatoid arthritis and chronic periodontitis,
suggesting the effectiveness of the curcumin-
containing mouthwash in the treatment of chronic
periodontitis, similar to our findings. As reported
by Meghana et al.?"l, curcumin gel used in patients
with chronic periodontitis undergoing periodontal
flap surgery not only inhibited tissue edema and
restored tissue color, but also exerted a positive
impact on wound healing and pain relief. The
subsequent safety evaluation revealed that a
similar incidence of discomfort, oral inflammation
and tissue edema in the research and control
groups (10.17 % vs.14.54 %), suggesting that the
mouthwash containing curcumin and alcohol would
not increase the incidence of adverse reactions in
patients and has a certain safety, consistent with the
research results of Anitha et a/.??. Regarding the
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toxicity of curcumin in clinical trials, Chainani-
Wu N et al.'?¥ pointed out that even if curcumin is
used up to 8000 milligrams daily for 3 mo, there
would be no toxic reactions. In this study the
concentration of curcumin used in the mouthwash
was only 2 % and the dosage was within the range
of 8000 milligrams.

According to the evaluation results of periodontal
indices, the research group had markedly lowered
PD, SBI, and AL after treatment, lower than
the pre-treatment levels and the control group,
indicating that curcumin- and alcohol-containing
mouthwashes facilitate periodontal rehabilitation
in CPD patients. In the study of Siddharth et
al.P¥, subgingivally delivered 2 % curcumin also
significantly improves the periodontal indicators
such as PD, SBI, and AL in patients with chronic
periodontitis, while being effective for patients
with local and moderate chronic periodontitis
and those in the periodontal maintenance stage.
hs-CRP, TNF-a, and IL-8, as we all know, are all
inflammatory indices reflecting GCF inflammation,
which have a close positive correlation with
clinical periodontal parameters and mediate the
systemic inflammatory cascade in the body!*>:2¢],

Therefore, we tested the above indicators, and
found their reduced levels in the research group
after treatment that were not only lower than
the pre-treatment levels and the control group,
suggesting that the mouthwash containing
curcumin and alcohol can significantly inhibit
GCF inflammation in CPD patients. Serum MMPs
were also evaluated. After treatment, the MMP-
3, MMP-8, and MMP-13 of the research group
reduced markedly and were significantly lower
than the pre-treatment levels and the control
group, indicating that mouthwashes containing
curcumin and alcohol can significantly inhibit
CPD procession.

Finally, the mouthwash containing curcumin and
alcohol has outstanding curative effect on CPD,
which is superior to the compound gargle solution
chlorhexidine gluconate in efficacy and similar to
it in safety. [t can maintain oral health by reducing
periodontal indices such as PD, SBI, and Al, while
achieving anti-inflammatory effects and inhibiting
CPD progression by reducing GCF inflammatory
factors (hs-CRP, TNF-a and IL-8, etc.) and down-
regulating serum MMPs (e.g., MMP-3, MMP-8§,
and MMP-13).
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