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Abstract

Background Periodontitis is a polymicrobial, multifactorial infection that affects the supporting structures of teeth.
Melatonin, a biomolecule with anti-inflammatory, antibacterial, and antioxidant properties, has demonstrated
promising results in various medical fields, including dentistry.

Objective This study aimed to evaluate the effectiveness of 1% (w/v) melatonin gel as an adjunct to Non-Surgical
Periodontal Therapy (NSPT) in improving clinical periodontal parameters, reducing antimicrobial activity against
Aggregatibacter actinomycetemcomitans and Prevotella intermedia, and increasing superoxide dismutase (SOD) levels
in gingival crevicular fluid (GCF) among patients with stage Il periodontitis.

Methods A split-mouth randomized controlled trial was conducted on 24 periodontitis patients. Two sites per
patient were randomly assigned: the test site underwent scaling and root planing (SRP) followed by intra pocket
application of 1% melatonin gel, while the control site received SRP alone. Clinical parameters, including the Plaque
Index (PI), Gingival Index (GI), Gingival Bleeding Index (GBI), Periodontal Pocket Depth (PPD), and Clinical Attachment
Loss (CAL), were assessed at baseline, T month, and 3 months. Subgingival plague samples and GCF were collected to
evaluate microbial and biochemical changes.

Results Both groups showed statistically significant improvements in clinical parameters from baseline to the 3rd
month post-therapy. A quantitative reduction in Aggregatibacter actinomycetemcomitans and Prevotella intermedia
was observed at both sites. Additionally, the test site exhibited a greater increase in SOD levels compared to the
control site.

Conclusion The adjunctive application of melatonin gel with SRP demonstrated enhanced antioxidant potential and
improved clinical outcomes in patients with stage Il periodontitis.

Trial registration trial registry ISRCTN. Trial registration number ISRCTN40460432. Date of Registration: 22/10/2024.
“Retrospectively registered”.
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Introduction

Periodontitis is a significant public health concern due
to its high prevalence and potential to cause tooth loss,
which negatively affects chewing ability, aesthetics, and
overall oral health-related quality of life of a person [1].
Globally, an estimated 40—-90% of people are affected by
periodontitis, despite the availability of various surgical
and nonsurgical treatment options [2]. The condition is
primarily attributed to bacteria within dental plaque bio-
film, which serve as the main cause of inflammatory peri-
odontal diseases. In addition to bacterial involvement,
the inflammatory cascade plays a critical role in disease
progression. Heightened pathogenic activity and the
migration of a large number of neutrophils to inflamed
areas lead to the production of proteases and reactive
oxygen species, resulting in increased oxidative stress
and tissue damage [3].

Certain compounds, such as vitamin C, flavonoids,
carotenoids, Aloe Vera, and melatonin, have demon-
strated effectiveness in managing periodontal inflamma-
tion [4]. Among these, melatonin, a naturally occurring
compound primarily secreted by the pineal gland, is
notable [5]. It regulates key physiological and patho-
logical processes, including the circadian rhythm, body
temperature, and exhibits strong anti-inflammatory,
antioxidant, and free radical scavenging properties [6].
Within the oral cavity, melatonin exerts paracrine effects
on cells [7], acts as an antioxidant and anti-inflammatory
agent, modulates immune responses [8, 9], stimulates
antioxidant enzyme activity, and plays a pivotal role in
bone formation, type I collagen synthesis and reducing
bone resorption [10].

Currently SRP is a widely practiced nonsurgical treat-
ment for periodontitis, but it is insufficient in completely
mitigating the excessive immune-inflammatory response
or re-establishing a balanced oral microenvironment.
Consequently, progressive attachment loss persists in
some patients following SRP. This limitation under-
scores the need for adjunctive treatments, such as host
modulation therapy, to achieve more effective outcomes.
Recently, considerable attention has been directed
toward the potential use of melatonin as a host-modula-
tion agent in periodontology. Several in vitro and clinical
studies have reported positive results regarding thera-
peutic application of melatonin in managing periodontal
disease [11-14]. While most studies have evaluated the
effects of oral melatonin supplements on periodontal
health, only a limited number have investigated its appli-
cation as a gel in varying concentrations alongside non-
surgical periodontal therapy (NSPT). Furthermore, no

standardized clinical protocol for its administration cur-
rently exists and further research is necessary to facilitate
its widespread use.

The present study was designed to assess the efficacy
of 1% melatonin gel as an adjunct to NSPT in improv-
ing periodontal parameters, including PI, GI, PPD, CAL,
antimicrobial activity against Aggregatibacter Actinomy-
cetemcomitans and Prevotella Intermedia and SOD lev-
els in GCEF, in patients with stage II periodontitis. The
study hypothesizes that combining 1% melatonin gel
with NSPT will result in superior periodontal outcomes,
enhanced antibacterial effects, and increased SOD levels
when compared to NSPT alone.

Materials and methods

Study design and population

A split-mouth randomized clinical trial was carried out
in the Department of Periodontology at the College of
Dental Sciences, Davangere, Karnataka, India. The study
involved a total of 24 patients diagnosed with stage II
periodontitis who were recruited from the same depart-
ment. All participants were thoroughly informed about
the clinical procedures and the follow-up requirements
before their enrolment in the study.

Eligibility criteria

The study included systematically healthy individu-
als aged between 30 and 45 years who had been diag-
nosed with stage II periodontitis. The diagnostic criteria
included interdental CAL of 3—4 mm at the site of great-
est loss, a maximum probing pocket depth of <5 mm,
and horizontal bone loss. Exclusion criteria consisted of
smokers, pregnant or lactating women, individuals used
antibiotics within six months or using melatonin for
sleep disorders, and those who had recently undergone
any form of periodontal therapy.

Ethical procedure

This study adhered to the principles outlined in the
Declaration of Helsinki and received approval from the
Ethical Committee of the College of Dental Sciences,
Davangere, under approval number CODS/3230/2019—
2020. Before initiating the study, all participants were
provided with detailed information about the clinical
procedures and follow-up requirements in clear and sim-
ple language. Voluntary written informed consent was
obtained for clinical examinations, charting, radiographic
assessments, clinical procedures, and photography of the
treated sites.
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Clinical examination

Eligible participants underwent a comprehensive peri-
odontal evaluation, which included complete periodon-
tal charting and periapical radiographs of the selected
sites for the diagnosis of stage II periodontitis. SRP of the
entire mouth were performed on all participants using
ultrasonic scalers and Gracey curettes. Additionally, oral
hygiene instructions were provided to ensure proper
maintenance of periodontal health.

Sample size estimation: The sample size was calcu-
lated using the G*Power software for Windows (version
3.1.9.7). A total of 24 patients was determined to be suffi-
cient to detect an effect size of 0.4, with a study power of
80% and a significance level of 5%, accounting for a 20%
dropout rate over a 3-month period.

Random allocation: A random allocation sequence was
generated using computer software, with an allocation
ratio of 1:1. To ensure masking, both the melatonin gel
and placebo gel were packaged in identical syringes. Each
pre-packed syringe was numbered based on the random-
ization schedule. The sequentially numbered syringes
were concealed by an individual not involved in the study.

Intervention

Two sites in each patient were randomly selected using
computer software to receive one of the following treat-
ments: the test site received an intra pocket application of
1% melatonin gel after SRP, while the control site received
an intra-pocket application of placebo gel (without active
ingredient) after SRP. Both products were applied once a
week for a duration of four weeks. Figure 1 illustrates the
flow diagram of clinical trial phases.

Preparation of melatonin gel

The melatonin gel was prepared at the Department of
Pharmacognosy, Bapuji Pharmacy College, Davanagere.
Carbopol 934 (1% w/v), a gelling agent, was weighed
and soaked overnight in Milli-Q water at 4 °C. A specific
amount of melatonin (1% w/v) was dissolved in an appro-
priate volume of polyethylene glycol-400 (PEG-400)
solvent. The melatonin-containing solution was then
added to the carbopol solution under magnetic stirring.
Methyl paraben (0.18% w/v) and propyl paraben (0.02%
w/v) were incorporated into the mixture as preserva-
tives. An emulsifier, 1 N NaOH/triethanolamine solution,
was gradually added dropwise to the dispersion until it
formed a gel. The final gel was stored in airtight contain-
ers in a refrigerator for future use. Prior to the study, the
minimum inhibitory concentration of the gel was deter-
mined using the serial dilution technique.

Blinding and calibration
A single investigator, trained and calibrated to record
clinical parameters, conducted all assessments. Blinding
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was maintained for all participants, the investigator, and
the statistician regarding the allocation of melatonin and
placebo gels in the intervention groups. The investigator
received calibration from a periodontist for evaluating
plaque, gingivitis, and periodontitis using standardized
indices. Inter-examiner reliability was assessed using
kappa statistics, resulting in values of 0.80 for the gingival
index and 0.84 for the plaque index.

Outcomes
All outcome measures were evaluated at baseline, as well
as 1 month and 3 months after periodontal therapy.

Clinical outcomes

Various periodontal parameters were recorded, including
the PI, GI, GBI, CAL, and PPD. PPD and CAL were mea-
sured using a UNC-15 probe. PPD was recorded as the
distance from the crest of the gingival margin to the base
of the pocket, while CAL was measured from the cemen-
toenamel junction (CEJ) to the base of the pocket.

Biochemical analysis— Assay of superoxide dismutase
enzyme using GCF.

The GCF sample was obtained from the single site
exhibiting the greatest PD and CAL. To ensure accuracy,
the chosen site was isolated using a cotton roll and gently
air-dried to prevent salivary contamination. Pre-weighed
filter paper strips (No. 1), measuring 2 mm x 8 mm, were
employed to collect the samples using the intra crevicular
method. For each individual, two strips were placed for
one minute at the sulcus or pocket entrance to collect an
adequate volume of GCF. Any strips contaminated with
blood were discarded, and the process was repeated after
a 30-minute interval. The GCF volume was determined
by comparing the pre- and post-weighing of the filter
paper strips. The six collected strips were pooled with
1 ml of Tris-hydrochloride buffer (pH 6.5), eluted for
30 min, and stored until the SOD enzyme assay. Samples
were collected at baseline and three months post-peri-
odontal treatment. Following collection, the strips were
promptly placed in sterile Eppendorf tubes and stored in
liquid nitrogen (- 80 °C) for future biochemical analysis.

The SOD enzyme activity was measured using the Kak-
kar et al. (1984) method, which relies on the formation of
NADH-phenazine methosulphate-nitro blue tetrazolium
formazan. The assay mixture comprised 1.2 ml sodium
pyrophosphate buffer, 0.1 ml phenazine methosulfate,
0.3 ml NBT, 1 ml of appropriately diluted enzyme prep-
aration, and water, making a total volume of 3 ml. The
reaction was initiated with the addition of 0.2 ml NADH.
After a 90-second incubation at 30 °C, the reaction was
terminated by adding 1 ml glacial acetic acid. The reac-
tion mixture was then shaken with 4.0 ml n-butanol and
allowed to stand for 10 min. The butanol layer was sub-
sequently separated by centrifugation and its absorbance
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Fig. 1 CONSORT flowchart of the study
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measured at 560 nm. For the control, water was used in
place of the enzyme preparation and processed identi-
cally to the test assay. The enzyme activity was expressed
in units/ml [15].

Molecular analysis

The subgingival plaque from the periodontal pocket was
collected using a sterile periodontal curette. The sam-
ple was then centrifuged at 10,000-16,000 g for 15 min
at 4C to isolate the sediment for subsequent analysis.
Samples were collected and processed from the selected
sites at baseline (T0) and three months (T3) following
periodontal treatment. These samples were homogenized
for molecular analysis. Genomic DNA was extracted
through cell rupture and subsequently purified using

Table 1 Comparison of periodontal parameters at baseline, 1
month and 3 months between test and control site

Variables Intervention  Test site Controlsite P value
(N=22) (N=22)
(Mean+SD) (Meanz=SD)
Plaque Baseline 2.02+040 2.17+049 p>0.05,
index (PI) NS
1 month 1.98+0.34 201+0.36 p>0.05,
NS
3months 1.00+0.44 0.81+0.49 p>0.05,
NS
pvalue <0.055 <0.055
Gingival Baseline 2.00+0.00 2.00+0.00 p>0.05,
Index (GI) NS
1 month 1414033 1.50+044 p>0.05,
NS
3months 0.74+0.35 0.62+0.36 p>0.05,
NS
pvalue <0.05,S <0.05,S
Gingival Baseline 738611299 6681+1577 p>0.05,
Bleeding NS
Index (GBI) 1 month 60.50+£10.12  62.50+11.72 p>005,
NS
3months 2700£13.83 2963+1585 p>0.05
NS
pvalue <0.055 <0.055
Periodon- Baseline 581+0.73 595+0.78 p>0.05,
tal Pocket NS
Depth (PPD) 1 month 540+0.59 513+0.71 p>0.05,
NS
3months 463+0.79 4.59+0.79 p>0.05,
NS
pvalue <0.05,S <0.05,S
Clinical Baseline 7.09+1.30 6.72+1.51 p>0.05,
Attachment NS
Loss (CAL) 1 month 6.18+1.00 5.77+1.06 p>0.05,
NS
3months 400+0.72 4141094 p>0.05,
NS
pvalue <0.055 <0.055

NS, non-significant, S, significant, SD, standard deviation, GBI, gingival bleeding
index, PPD, probing pocket depth, CAL, clinical attachment level
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affinity columns (Presto™ Mini gDNA Bacteria Kit,
Geneaid). The endpoint PCR technique was utilized to
identify two periodontopathic bacterial species. Specific
primers for Aggregatibacter actinomycetemcomitans (Aa)
and Prevotella intermedia (Pi) were synthesized based
on the design by Ashimoto et al. Amplification products
were visualized via electrophoresis in 2% agarose gel pre-
pared with TAE buffer, using GelRed® Nucleic Acid Gel
Stain as the intercalating fluorophore. The results were
visualized with the Gel-Doc XR Gel Imaging System
(BIO-RAD) [16].

Statistical analysis

The data was organized using Microsoft Excel and ana-
lyzed statistically using SPSS version 20 (IBM SPSS Sta-
tistics for Windows, Armonk, NY: IBM Corp. Version
20). To assess the normality of the data distribution,
Kolmogorov—Smirnov and Shapiro-Wilk tests were
employed. The variables are presented as mean and stan-
dard deviation, with the significance level set at p<0.05.
For clinical parameters, repeated measures ANOVA was
performed for within-site comparisons, while a paired
t-test was conducted for between-site comparisons.
Regarding microbiological and biochemical param-
eters, a paired t test was applied to evaluate differences
between the test and control sites, as well as changes fol-
lowing treatment.

Results
The current study involved 24 participants, with two
subjects lost to follow-up, leaving 22 participants at the
conclusion of the trial. Of these, 14 were female and 10
were male, aged between 30 and 45 years. None of the
participants who received either the 1% melatonin gel or
the placebo gel reported any adverse events. The clinical
parameter outcomes, measured at baseline, 1 month, and
3 months post-treatment for both sites, are summarized
in Table 1. Significant reductions in PI, GI, PPD, and CAL
scores were observed from baseline to the third month
in both groups. However, by the end of the third month,
there were no statistically significant differences between
the test and control sites for PI, GI, PPD, and CAL scores.
Table 2 presents the mean SOD levels at baseline and
at 3 months for both sites. At the test site, the mean SOD
levels increased significantly from 4.62+2.01 at baseline
to 7.74+2.54 at 3 months (p<0.05). In the control site,
the mean SOD levels also showed a significant increase,
from 4.89+2.29 at baseline to 5.64+1.65 at 3 months
(p<0.05). Although both groups exhibited a statistically
significant rise in mean SOD levels, the increase at the
test site (7.74 +2.54) was greater than that at the control
site (5.64+1.65), with the difference being statistically
significant (p <0.05).
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Table 2 Comparison of intergroup and intragroup comparison
of colony forming units at baseline and after 3 months

Variables Groups Baseline 3months  Pvalue
(Mean+SD) (Mean=+SD)

A Test 158.18+47.77 30.00+1811 p<0.05S

Actinomycetemcomi-  Control 123.63+79.97 3545+362 p<0055

tans

pvalue p>0.05NS p>0.05NS

P Intermedia Test 139.54+68.06 38.63+2045 p<0.055S
Control  113.63+69.31 25.00+11.14 p<0.055

pvalue p>0.05NS p>0.05NS

S, Significant, NS, Not Significant, SD, Standard Deviation, p, p value

Table 3 Comparison of intergroup and intragroup comparison
of Superoxide dismutase levels (U/L) at baseline and after 3
months

Sites Baseline (N=22) 3 months (N=22) P value
Mean+SD Mean+SD

Test 4624201 5.64+1.65 p<0.05,S

Control 4894229 7.74+254 p<0.05,S

pvalue p>0.05NS p<0.05S

NS, non-significant, S, significant, SD, standard deviation, p, p value

Table 3 presents the mean colony-forming units
(CEU) of Aggregatibacter actinomycetemcomitans and
Prevotella intermedia at both sites before and after
treatment. At baseline, the mean CFU of A. actinomy-
cetemcomitans was 158.18+47.77 at the test site and
123.63+£79.97 at the control site. By the third month
post-treatment, these values decreased to 30.00+18.11
and 35.45 + 3.62, respectively, with both reductions being
statistically significant (p <0.05). Similarly, the mean CFU
of P intermedia at baseline was 139.54+ 68.06 at the test
site and 113.63 + 69.31 at the control site. After 3 months,
these values dropped to 38.63 +20.45 at the test site and
25.00+11.14 at the control site, also showing statisti-
cally significant reductions (p<0.05). Although signifi-
cant reductions in bacterial counts were observed in both
sites, the differences between the test and control sites at
the third month were not statistically significant.

Discussion

Periodontitis is a multifactorial infectious disease char-
acterized by the destruction of periodontal tissues, bone
resorption, and eventual tooth loss, primarily triggered
by pathogenic microorganisms [17]. Alongside effective
non-surgical periodontal therapy, local drug delivery
into the periodontal pocket stands out as one of the most
promising treatment options due to its ability to main-
tain high drug concentrations in the GCF for an extended
period [18, 19]. Melatonin, an indolamine predominantly
secreted by the pineal gland, possesses immunomodula-
tory, antioxidant, and bone remodeling properties [20,
21]. Increasing evidence from both in vitro and clinical
studies has highlighted potential effect of melatonin as
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a host-modulating agent in periodontology [14, 22]. In
vitro studies have shown its antimicrobial effects against
Pseudomonas aeruginosa, Acinetobacter baumannii, and
Methicillin-resistant Staphylococcus aureus. However,
only a limited number of studies have explored its anti-
bacterial activity against periodontal pathogens [23].
In this context, the present study aimed to evaluate the
efficacy of 1% melatonin gel as an adjunct to NSPT in
improving periodontal parameters, such as PI, GI, PPD,
CAL, antimicrobial activity against Aggregatibacter acti-
nomycetemcomitans and Prevotella intermedia, and SOD
levels in GCE, in patients with stage II periodontitis. In
this study, melatonin was applied in gel form within the
periodontal pocket to enhance its bio adhesive properties
and thereby prolong its biological effects.

Clinical analysis

In the present study, within-group analysis revealed sig-
nificant reductions in PI, GI, PPD, and CAL from base-
line to the 3-month postoperative period. SRP effectively
reduced the bacterial load and disrupted the bacterial
biofilm [24]. These findings are consistent with previous
studies that reported short-term clinical improvements
in PI, GI, and PPD following phase I therapy [25, 26].
Additionally, several studies, including those by Cugini et
al. [26], Haffajee AD et al. [27], Lui J et al. [28], and G.
A. van der Weijden et al. [29], observed improvements in
CAL within one month of SRP.

Although both the test and control sites demonstrated
similar reductions in clinical parameters, a previous
study by Ahmed et al. (2021) [3], which used a 5% mela-
tonin gel, reported decreases of 0.7+0.6, 0.6+0.5, and
2.9+0.7 in PI, GIL, and PPD, respectively, along with an
increase of 3.5+ 0.6 in CAL after three months. Similarly,
Montero et al. (2017) found that topical melatonin sig-
nificantly improved gingival index and pocket depth in
diabetic patients with periodontal disease [30].

Microbiological analysis

Subgingival plaque analysis is widely considered the
most reliable method for evaluating the microbial pro-
files associated with periodontitis. Although ideal studies
involve sampling from individual sites, pooled subgingi-
val plaque samples are often used for logistical and finan-
cial reasons [31]. In the current investigation, pooled
plaque samples collected from periodontal pocket sites
were microbiologically analyzed for Aggregatibacter acti-
nomycetemcomitans and Prevotella intermedia.

To identify the most effective method for sampling
subgingival plaque to detect periodontal infections,
researchers used sterile curettes to collect samples both
before and after periodontal therapy. A study by Pia-
Merete Jervoe-Storm et al. [32] compared two methods
of subgingival bacteria collection: curettes and paper
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points. The findings revealed that the curette method
consistently yielded higher levels of subgingival bacteria
compared to paper points, regardless of the sample order.
However, the composition of the plaque samples in terms
of specific target pathogens was found to be similar for
both methods, despite curettes capturing a greater total
bacterial load. Consequently, both methods are consid-
ered suitable for microbiological testing of periodontal
lesions in clinical practice.

Most existing research on this topic has relied on in
vitro analyses. In the present study, both groups demon-
strated a significant reduction in pathogen counts. How-
ever, the percentage of bacterial counts at three months
showed no significant difference between the groups. To
the best of our knowledge, no clinical trials have been
conducted to evaluate the antibacterial effectiveness of
melatonin within periodontal pockets. The bilayer mem-
brane of Gram-negative organisms, with its variable lipid
composition, forms a permeability barrier that restricts
the entry of certain medications and antibiotics. How-
ever, melatonin, being more lipophilic, can readily cross
cell membranes. P intermedia utilizes heme to generate
metabolic energy by breaking down hemoglobin through
the proteinase—adhesin complex. In contrast, melato-
nin binds to metal ions such as iron, copper, and zinc,
thereby inhibiting bacterial uptake and survival [33, 34].
Additionally, P intermedia and A. actinomycetemcomi-
tans activate NOS and calcium-dependent peptidyl-
arginine deiminases, leading to hypercitrullination [35,
36]. Melatonin, apart from scavenging NO and peroxyni-
trite, is also known to inhibit NOS activity at physiologi-
cal doses [37]. In a separate study conducted by Zhou et
al. [38], melatonin was tested at concentrations ranging
from 3.13 to 1600 pg/mL, with the minimum inhibitory
concentration and minimum bactericidal concentration
determined to be 100 pg/mL and 1600 pg/mL, respec-
tively. Similarly, Ganganna et al. [39] used a smaller dilu-
tion range but still observed a strong bactericidal effect,
indicating that melatonin remains effective even at lower
concentrations. This finding is promising for its potential
clinical application.

Biochemical analysis
GCEF is a highly specific biological fluid that reflects the
unique characteristics of its collection site, making it a
valuable resource for diagnosing, treating, and manag-
ing various diseases. The primary advantage of GCF
as a diagnostic marker lies in its site-specific nature,
which allows laboratory analysis of its constituents to be
directly linked to clinical evaluations performed at the
sample collection site.

Numerous studies have analyzed markers of bone turn-
over and periodontal disease progression in GCF sam-
ples from patients with periodontitis. GCF analysis has
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proven to be a valuable diagnostic tool in both periodon-
tology and orthodontics. In 2021, Bibi et al. [40] pub-
lished a comprehensive review on host defense mediators
and their expression in crevicular fluid, further highlight-
ing the utility of GCF as a universal diagnostic tool.

To maintain periodontal tissue homeostasis and pre-
vent tissue damage during an immune response triggered
by periodontal pathogens, a proper balance between the
production of reactive oxygen species (ROS) and the total
antioxidant capacity of host tissue is essential [41, 42].
In the present study, a statistically significant increase in
SOD levels was observed three months postoperatively,
indicating the strong antioxidant properties of melatonin.
These findings are consistent with the study by Ahmed et
al. [3] and align with earlier research showing that mela-
tonin administration significantly reduces oxidative stress
in patients with periodontitis. Both melatonin and its
endogenously produced metabolites act as effective free
radical scavengers [43, 44]. Similarly, studies have dem-
onstrated that melatonin can protect periodontal tissues
from ROS-induced damage caused by inflammation and
prevent alveolar bone loss by reducing elevated oxidative
stress levels in these patients [43].

Studies have shown that oxidative stress triggers a
rapid increase in SOD activity. Research indicates that
the human periodontal ligament possesses the anti-
oxidant enzyme SOD, which may play a protective role
against ROS, particularly O2, during inflammation. This
is further supported by the current study’s observation of
heightened gingival SOD activity levels in cases of peri-
odontitis [45].

In the current study, SOD levels were recorded at
4.62+2.01 and 4.89+229 in group I and group II,
respectively. After three months of therapy, SOD levels
increased to 7.74 +2.54 at the test site and 5.64+1.65 at
the control site. A more significant reduction in SOD lev-
els was observed at the test site compared to the control
site after three months (P<0.05). These findings align
with previous studies that investigated the antioxidant
effects of systemic melatonin (3 mg) in periodontitis
patients. Those studies demonstrated that treatment with
melatonin resulted in greater improvements in serum
SOD and Glutathione Peroxidase levels compared to vita-
min E supplementation in chronic periodontitis patients
[44, 45]. While there is limited clinical research on the
impact of melatonin on SOD levels, both the referenced
study and the current findings highlight melatonin as a
powerful antioxidant. However, further clinical trials are
needed to fully explore the antioxidant potential of this
remarkable molecule. This study has several limitations,
including a small sample size and a short follow-up dura-
tion. Additionally, radiographic evaluation of bone was
not conducted to verify improvements in clinical param-
eters. Future research should prioritize longitudinal
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studies encompassing different stages of periodontal dis-
ease, particularly in middle-aged populations.

Conclusion

The study demonstrated a notable increase in Superox-
ide Dismutase levels within the test group following the
intra pocket application of 1% melatonin gel, highlighting
its strong antioxidant properties. Based on this observa-
tion, it can be concluded that the adjunctive use of locally
delivered 1% melatonin gel alongside non-surgical peri-
odontal therapy exhibits antioxidant potential in manag-
ing stage II periodontitis, offering a novel perspective in
periodontitis treatment.
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