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Abstract

Introduction: Periodontitis is an inflammatory disease due to bacterial origin; it has a chronic
course and progresses by immunosuppressive therapy. However, adjuvant therapies such as
photobiomodulation (PBM) and melatonin can reduce the severity of the inflammation and
inhibit the progression of periodontitis. Therefore, the present study evaluated the effects of PBM
(PBM) and melatonin, as adjuvant therapies, on periodontal healing in immunosuppressed rats
with periodontitis.

Methods: Random allocation was performed on 36 albino Wistar rats, divided into the
following groups: control, periodontitis, immunosuppressant only, immunosuppressant+PBM,
immunosuppressant+melatonin, and immunosuppressant+melatonin+PBM. Periodontitis
caused by ligature in all groups, except for the control group. Subcutaneous administration of
dexamethasone was performed in the immunosuppressant groups for immunosuppression. All
the groups except the control group received scaling and root planning (SRP). Each group was
subdivided into three equal subgroups according to the evaluation period: (A), one week, (B)
two weeks (C), 4 weeks. Histological examination was done with haematoxylin & eosin and
Masson’s Trichrome for inflammation and periodontal healing. Statistical Analysis of the data
was done by using the chi-square test. The significance level was set at P<0.05.

Results: Regarding the inflammatory response and periodontal healing, histological examination
revealed statistically significant difference in all treated groups in comparison with the control
untreated immunosuppressed group (P<0.001). The combined application of melatonin and
PBM resulted in a best histological response presented by lower inflammatory response and
better periodontal healing, when compared with all other treated groups (P<0.001).
Conclusion: After considering the circumstances of this research, the combination of melatonin
and PBM by a 650 nm diode laser with output power of 100 mw for one minute for three
sessions appeared to be a beneficial adjunct in periodontal healing in immunosuppressed rats
with periodontitis.
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Introduction and root planning (SRP) is often not able to eliminate

Immunosuppression can cause different effects on
periodontium, including gingival ulceration, epithelial
downward migration, attachment loss, and disruption
of transseptal fibers due to its effect on different aspects
of metabolism such as carbohydrate metabolism, protein
catabolism and osteoclastogenesis. This results in higher
levels of bone loss and activation of the inflammation
within the periodontium.'?

The effects of immunosuppression on periodontium
may be due to the reduction of angiogenesis and re-
epithelialization, the suppression of fibroblast activity,
and the loss of collagen and connective tissue.*®

Non-surgical periodontal treatment is considered the
gold standard for the treatment of periodontitis; scaling

the infection and associated inflammation, especially in
individuals with systemic involvement and those prone to
more severe cases of periodontitis.”
Photobiomodulation (PBM) is a line of treatment that
utilizes the photogenic energy of the laser, produced by
the electromagnetic spectrum at specific doses, known
as “optical therapeutic window”, *'® which is absorbed
by cytochrome C oxidase on the outer membrane of
mitochondria.”** This leads to multiple molecular and
cellular signalling events, including the activation of
DNA/RNA deoxyribonucleic acid (ATP), alteration in
membrane activity, and modification of intracellular
organelle function. The most important calcium flux and
stress protein expression are induced by this. Research has
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indicated that photobiomodulation therapy (PBMT) can
enhance the growth and structure of gingival fibroblasts,
while also decreasing inflammation with PGE2 and
TNF-a. Cementoblast and osteoblast stimulate the
regeneration of periodontal tissues.?*?*

Melatonin  (N-acetyl-5-methoxy-tryptamine):  The
hormone responsible for regulating the sleep-wake cycle,
known as an endogenous hormone, has garnered interest
for its numerous biological impacts such as functioning
as an antioxidant and anti-inflammatory agent, as well
as playing a significant role in bone development and
reducing bone loss in the mouth.?* It increases bone
formation by stimulating the proliferation of osteoblasts.
It also has paracrine effects on surrounding cells and
promotes other antioxidant enzymes. Melatonin,
acting as an immunomodulator, regulates the release
of interleukin-2 (IL-2) and interferon-alpha while also
promoting the production of type I collagen and bone
growth. As a hormone, it has demonstrated potent anti-
inflammatory properties with minimal adverse effects.”*

As per the author’s knowledge, no study in the literature
has been conducted on the Periodontal healing of
Periodontitis in immunosuppressed rats when combining
the topical application of both melatonin and PBM.
Based on previously mentioned properties of melatonin,
the aim of the current study was to evaluate the effect
of PBM as well as topical application of melatonin as
adjunct treatment of immunosuppression-associated
periodontitis on rats.

Material and Methods
Selection of the Animal
Thirty-six male three-month-old Wistar rats (Rattus
norvegicus, Albinus) weighting 240-260 g were used in
the present study. The animals were kept in cages in a
suitable animal environment with controlled temperature
(22+2 °C), humidity (55+5%.), and light /dark cycles
(12/12 hours).

The rats were housed in plastic suitable cages in groups
of six and monitored every day, receiving feed and water
advert libitum.

Induction of Immunosuppression

Induction of rat immunosuppression was induced
according to the protocol of de Almeida et al* by
using subcutaneous injections of dexamethasone at a
concentration of 2 mg/kg body weight/ day (Dexasone®
0.2 %, MEMPHIS pharm & chemical ind. Egypt) three
times for three successive days with a total dose of 6 mg/
kg.34

Experimental Periodontitis Induction

Induction of periodontitis was induced according to Hu
et al.*® The lower incisors were ligated with four sterile
silk threads with a non-resorbable quality in a figure of

eight shapes, serving as a means to promote the retention
of biofilm and accumulation of food particles, while also
acting as a nidus for a plaque build-up, ultimately leading
to the development of periodontitis.*

Anaesthesia of the Rats

According to Barriga-Rivera et al, the rats were
anesthetized by a combination of ketamine hydrochloride
(70 mg/kg) and xylazine hydrochloride (6 mg/kg)
intramuscularly into the femoral musculature of the hind
leg, followed by intraorally local anaesthesia using 2 %
lidocaine containing 1:100 000 adrenaline.*

Melatonin Administration

In the current study, the rats received two melatonin
sheets containing 3 mg of melatonin (each sheet contains
1.5 mg). Melatonin (Melacryst, Ora-dispersible films,
Crystal pharma, 6th industrial zone, 6th of October,
Giza, Egypt) was used locally as a graft in a periodontal
defect.?

Photobiomodulation With a 650 nm Diode Laser

In the current study, the periodontal defect area
was irradiated with the gallium aluminum arsenide
semiconductor diode laser device (650 nm, P.100 mW,
Woodpecker LX 16 plus, China). The laser beam was
delivered with a biostimulation tip with a diameter of 8
mm in continuous emission mode in direct contact with
the periodontal defect. A low-intensity laser was applied
to the labial side and lingual side of the lower incisor in
contact with the gingival tissue. The laser was released
for 30 seconds for the labial side and 30 seconds for the
lingual side, with a total of three laser sessions (day on -
day off)'>* (Table 1).

Study Groups

Thirty-six rats had been randomly and equally divided

into six groups as follows:

e  Group I (control): In the control group, the rats were
left without periodontitis or immunosuppression or
any intervention.

e Group II (periodontitis): The rats in this group

Table 1. Laser Parameters Used in This Study for Photobiomodulation

Parameters Diode Laser

Wavelength 650 nm (Woodpecker LX 16 plus, China)
Mode Continuous wave

Power 100 mw

Tip Biostimulation tip

Position 2 mm from the tooth surface

30 seconds for two times with total exposure

Exposure time . .
time one minute

Frequency (Number) of

! Three times (day one and day off)
laser sessions
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received induced periodontitis and conventional
treatment of SRP

e Group III (immunosuppressed with periodontitis):
The rats received SRP only.

e Group IV: The immunosuppressed rats received SRP
and PBM by irradiation with 100 mw of the 650 nm
diode laser for one minute, which was repeated for
three sessions.

e Group V: The immunosuppressed rats received SRP
and topical melatonin membrane (3 mg).

e Group VI The immunosuppressed rats with
periodontitis received SRP and combined application
of topical melatonin, and they were irradiated with
100 mw of the 650 nm diode laser for one minute,
which was repeated for three sessions.

Each group was evaluated at one week, two weeks and
four weeks.

Histological and Histometric Analysis

After the sacrifice at the assigned dates, the specimens
were demineralized for 15 days in a solution of equal
parts of 50% formic acid and 20% sodium citrate. Serial
sections (6 pm) were obtained in a mesio-distal direction,
embedded in paraffin, and stained with haematoxylin
and eosin (HE) for descriptive analysis and Masson’s
trichrome for histochemical analysis, where the newly
formed collagen and osteoid were represented with blue
or green reaction and cellular cytoplasm was represented
by red reaction.’”*

Statistical Analysis

Categorical data were presented as frequency and
percentage values and were analysed by using the chi-
square test. The significance level was set at P<0.05
within all tests. Statistical analysis was performed with
IBM® SPSS® Statistics Version 20 for Windows.

Criteria for Histological Evaluation

A pathologist interpreted the histological slides blindly
without knowing the specific periodontal ligament
healing technique or time interval related to each slide,

for inflammation severity, bone apposition, cementum
formation and periodontal ligament formation. The
slides were graded according to the criteria and the
scoring system developed by Oortgiesen et al,*® as listed in
Table 2, and then histological photographs were examined
for inflammatory response and periodontal healing.

Results

In the control group, the periodontal ligament confirmed
dense collagen bundles with flattened fibroblasts among
them. Few numbers of inflammatory cells infiltrated the
connective tissues, with constrained vascularity, and the
interstitial spaces were minimal (Figures 1A and B).

The periodontitis group exhibited detachment of
periodontal ligament and intense inflammatory cell
infiltration with increased vascularity (Figures 2 and 3).

In the immunosuppressant group, disorganized
periodontal ligament showed severe infiltration of
inflammatory cells and dilatation of blood vessels with
extravasated RBCs. The periodontal fibers showed
detachments with increased spaces between the cells
showing increased vascularity (Figures 2 and 3).

In all experimental groups, there were chronic
inflammatory responses in the inflamed periodontium
(score 1) that tend to decrease considerably at 4 weeks
(Figures 2 and 3). Inflammatory responses were found
in immunosuppressed, PBM, melatonin and combined
group of PBM and melatonin in descending order. Most
of the combined group showed no or very few scattered
inflammatory cells at 4 weeks (Figures 1, 2 and 3).
Periodontal healing was not observed in any group after
one week. At 2 weeks, immature connective tissue showed
fibroblasts with few inflammatory cells (Figures2and 3). At
4 weeks, tissues showed normal architecture of periodontal
healing (Figures 2 and 3).

The histological results were presented in the study as
follows:

Histological Results of Inflammation
Intergroup Comparison for Inflammation
For one week, the difference between groups was not

Table 2. Grading System for Histological Scoring of Inflammation and Periodontal Healing by Oortgiesen et al*®

Response Score Description
0 Cannot be evaluated because of infection or other factors not necessarily related to the material.
1 Masses of inflammatory cells.
Inflammation 2 Many inflammatory cells showing some fibroblasts.
3 Immature connective tissue showing fibroblasts with few inflammatory cells.
4 Normal appearance of connective tissue with few inflammatory cells.
0 No PDL regeneration, no connective tissue adhesion, random supracrustal fibber orientation, and epithelial downgrowth
1 No PDL regeneration but CT adhesion with perpendicular Fiber orientation supracrustal.

Periodontal healing

supracrustal.

3 Complete PDL regeneration

Evidence of PDL regeneration limited to the apical part of the defect and CT adhesion with perpendicular Fiber orientation

Journal of Lasers in Medical Sciences Volume 15, 2024 \ 3
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Group | (H&E stain)

Group I ( Masson Trichrome stain )

Figure 1. Histological H&E (A1) and Stained Photomicrographs of the Control Group. The control group shows normal alveolar bone architecture, with viable
osteocytes and regular outline. The Periodontal ligament reveals dense collagen bundles running in their normal directions, with no inflammatory cells

statistically significant (p>0.05). After two weeks and
four weeks, there was a significant difference between
score values measured at different intervals (P=0.005)
(Table 3; Figures 1 and 2).

In addition, there was a statistically significant
difference between different treatment groups and group
VI (combination of melatonin and PBM) (P<0.05).
Also, there was no statistically significant difference
between group IV and group V, as shown in Table 3 and
Figures 1 and 2 (P>0.05).

Inter-subgroup Comparison for Inflammation

For group VI, combination of melatonin and PBM,
there was a significant difference between scoring values
of inflammation at different evaluation periods with
significantly higher inflammatory scores after one week
in comparison to the total absence of inflammation in
100% of the specimens after four weeks (P<0.05). For
group IV and group V, the difference was also statistically
significant at different evaluation periods (P>0.05)
(Figures 1 and 2; Table 3).

Histological Results of Periodontal Ligament Healing
The comparison of frequency and scoring percentage
values in the study groups for the periodontal ligament
healing is presented in Table 4.

A. Intergroup Comparison
For one week, the difference between the groups was not
statistically significant (P value is more than 0.05), as
there was no periodontal ligament formation in all groups
after one week. After two weeks, periodontal ligament
(PDL) fibers formed and were limited to the apical
part of the periodontal defect. After four weeks, there
was a significant periodontal healing in all the groups
(Figures 1 and 2; Table 4).

Furthermore, there was a statistically significant
difference between different treatment groups and group
VI (combination of melatonin and PBM) (P<0.05).

Also, there was no statistically significant difference
between group IV and group V, as shown in Table 5
(P>0.05), Figures 1 and 2, and Table 4.

B. Inter-subgroup Comparison

For group VI, combination of melatonin and PBM, there
was a significant difference at different intervals with
significantly highest periodontal ligament formation after
four weeks (80% scores 3 and 20% score 2) in comparison
to the total absence of the periodontal ligament in 100%
of the specimens after one week (the value of P is less
than 0.05). For groups IV and V, the difference was not
statistically significant (the value of p is more than 0.05)
(Figures 1 and 2; Table 4)

Discussion

Periodontitis is a chronic infectious disease characterized
by the destruction of periodontal tissues, usually causing
gum inflammation, peripheral pocket formation, alveolar
bone resorption, tooth loosening, and displacement, and
it is the leading cause of tooth loss in adults.’

The extent of the periodontal destruction can be
influenced by means of different factors affecting the
pathogenesis of periodontitis. Systemic diseases might
affect the intensity and progression of periodontitis. Hosts’
immune and inflammatory response play crucial roles in
the progression of periodontal diseases throughout the
periodontium.™

Glucocorticoids are powerful anti-inflammatory
and immunosuppressive  medications.  Synthetic
glucocorticoids (dexamethasone) have been widely
used for many years to treat many diseases such as
autoimmune, pulmonary, and gastrointestinal (GIT)
disorders.” However, the non-stop use of glucocorticoids
has been considered a predisposing risk factor for other
illnesses such as osteoporosis and periodontal diseases.

Various adjunctive therapies accompanying SRP
have been proposed as ways to obtain better outcomes.
Antibiotics are widely used for adjunctive therapy and

4 | Journal of Lasers in Medical Sciences Volume 15, 2024



Effects of PBM & melatonin on periodontal healing

Group I

Group Il
Az T

Group IV

Group VI

Figure 2 . A. Histological H&E-Stained Photomicrographs of the Treatment Groups, Periodontitis, and Immunosuppressant, PBM, Melatonin, PBM + Melatonin at
the End of One Week. The experimental groups reveal thin resorbed bony trabeculae, with massive inflammatory infiltrate in the widened bone marrow spaces
and dilated blood vessels (BV) and no periodontal ligament regeneration. B. Histological H&E-stained photomicrographs of the treatment groups, periodontitis,
and immunosuppressant, PBM, melatonin, PBM + melatonin at the end of two weeks. The experimental groups reveal new periodontal ligament fibber formation
with moderate inflammatory cells and a moderate number of blood vessels (BV). C. Histological H&E-stained photomicrographs of the experimental treated
groups at the end of the treatment period (4 weeks) show the active formation of considerable osteoid bone. The periodontal ligament (PDL) reveals collagen
fibers running in different directions, with few inflammatory cells., normal alveolar bone architecture, with viable osteocytes and regular outline (BV).

provide an additional effect compared to SRP alone.
However, systemic side effects and reinfection are noted as
disadvantages of antibiotics. PBM therapy has been used
as an adjunctive periodontal treatment.’'” Many ranges
of laser wavelengths have been used for promoting wound
healing.'* A low-energy red laser was reported to promote
the growth of human fibroblasts and enhance blood flow,
lowering inflammatory cytokine levels.”” Moreover, it
promoted proliferation and osteogenic differentiation in
periodontal ligament stem cells.”

In this study, a 650 nm diode laser with 100 mW
output power was used three times (working day, resting

day) for one minute each. In particular, the data often
lack comprehensive information about each usage and
number of sessions. Data suggest that low-intensity laser
therapy in combination with conventional treatments
may be effective in treating periodontal disease.'®

PBM parameters and values used in this study are from
Theodoro et al, and they are the same as those suggested
by other authors, who used a low-power diode laser
as a treatment modality and adjunctive treatment in
periodontal inflammation in mice and concluded that
PBM with a low-power laser has a significant impact
on the healing process and tissue repair.” In addition,

Journal of Lasers in Medical Sciences Volume 15, 2024
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Groupll Group Il

Group IV

Group VI

Figure 3. A. Histological Masson trichrome- stained photomicrographs of the treatment groups at the end of one week. The experimental groups reveal
thin resorbed bony trabeculae, with massive inflammatory infiltrate in the widened bone marrow spaces and dilated blood vessels (BV) and no periodontal
regeneration (scale 100). B. Histological Masson trichrome-stained photomicrographs of the treatment groups, periodontitis, and immunosuppressant, PBM,
melatonin, PBM +melatonin at the end of two weeks. The experimental groups reveal new periodontal ligament fibber formation with moderate inflammatory
cells and a moderate number of blood vessels (scale 100). C. Histological Masson trichrome-stained photomicrographs of the experimental treated groups at the
end of the treatment period (4 weeks) show the active formation of considerable osteoid bone. The periodontal ligament reveals dense collagen bundles running
in their normal directions, with no inflammatory cells and few blood vessels (BV) (scale 100).

melatonin is also used in the treatment of periodontal
diseases. Melatonin is a pleiotropic substance widely used
in sleep therapy and considered as a host modulator during
treatment due to its anti-inflammatory, antioxidant and
bone-healing properties. Thereisincreasing evidence from
clinical and laboratory studies demonstrating the benefits
of melatonin for physical health and healthcare. 2
However, our current understanding of melatonin is
still inadequate. There are no standard guidelines for
the clinical use of melatonin in body therapy. Although
melatonin is safe for short- and long-term use, some
people may experience mild side effects such as dizziness,
headache, nausea, and sleepiness.”’** Therefore, delivery
may be necessary for oral application. Given this, the
aim of this study was to evaluate the effect of topical
melatonin application and PBM on periodontitis in

immunocompromised mice using a 650 nm red diode
laser.

Inthe currentstudy, rats were used as they are considered
the desired species for biomedical animal studies because
of their anatomical, physiological, and genetic similarity
to humans. Similarly, they were included due to their
small size, ease of maintenance, and short life cycle.”

Periodontitis induced by ligature, a highly advanced
model widely used to measure the progression of
periodontitis, was used in this study. The pathogenesis of
periodontitis in this model is similar to that in humans. In
addition, ligatures can cause plaque formation, flattening
and displacement of the gingival ridge, proliferation
of epithelial cells within the tissue, and initiation of
infiltration of mononuclear inflammatory cells.** The
development and risk of plaque-induced periodontitis has
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Table 3. Intragroup and Intergroup Comparison of Histological Percentage of Inflammation at Different Study Periods

Group
Period P Value
Group 11 Group 111 Group IV Group V Group IV
At 1 week (mean +SD) 100+3.45.2 80+1.6 60+4.1 65+1.78 60+1.34 0.1
At 2 weeks (mean +SD) 80+2.8 50+3.2 35+1.9 30+2.2 20+1.4 0.01
At 4 weeks (mean +SD) 60+1.5 40+2.6 20+4.2 30+4.8 10+3.8 0.01
P value 0.1 0.01 0.01 0.011 0.01
Table 4. Intragroup and Intergroup Comparison of the Mean Percentages of Periodontal Healing at Different Study Periods
Group
Period P Value
Group 11 Group 11 Group IV Group V Group IV
At 1 week (mean+SD) 0+0 0+0 0+0 0+0 0+0 0.5
At 2 weeks (mean +SD) 10+2.8 30+3.2 35+1.9 40+2.6 50+1.2 0.1
At 4 weeks (mean +SD) 30+1.9 50+2.8 60+3.6 65+2.4 80+3 0.01
P value 0.1 0.01 0.012 0.01 0.001
Table 5. Results of Periodontal Healing by Grading System According to Oortgiesen et al*®
One Week Two Weeks Four Weeks
Group Score P Value
No. % No. % No. %
0 10 100% 1 10% 0 0
1 0 0% 6 60% 1 10%
Group Il 0.01
2 0 0% 3 30% 5 60%
3 0 0% 0 0% 3 30%
0 1 100.0% 3 30.0% 2 20.0%
1 0 0.0% 5 50.0% 3 30.0%
Group Il 0.01
2 0 0.0% 2 20.0% 5 50.0%
3 0 0.0% 0 0.0% 0 0.0%
0 10 100.0% 0 20.0% 0 10.0%
1 0 00.0% 6 50.0% 2 20.0%
Group IV 0.03
2 0 00.0% 4 30.0% 2 20.0%
3 0 00.0% 0 0.0% 6 60.0%
0 10 100.0% 1 10.0% 0 10.0%
1 0 0.0% 6 60.0% 2 20.0%
GroupV 0.005
2 0 0.0% 3 30.0% 3 30.0%
3 0 0.0% 0 0.0% 5 50.0%
0 10 100.0% 0 0.0% 0 0.0.0%
1 0 00.0% 6 60.0% 0 20.0%
Group VI 0.001*
2 0 00.0% 4 40.0% 2 20.0%
3 0 0.0% 0 0.0% 8 80.0%
P value 0.05 0.05 <0.001*

P>0.05: Non-significant (NS); P<0.05: Significant (S); P<0.01: Highly significant (HS).

*. Chi-square test.

been reported.*

The side effects of periodontitis were more severe in the
control group (dexamethasone group). This is consistent
with previous studies showing that ligation, which is
considered a good method, causes inflammation and
alveolar bone loss."”

Regarding the inflammatory response in the current

study, the combined group of melatonin and PBM
showed statistically significant difference when compared
with other treatment groups. This was in agreement with
previous studies, as PBM can modulate the immune
system and decrease the inflammatory response.'>"”
Also, melatonin has anti-inflammatory and antioxidant
effects.?03340
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In the current study, there was no significant difference
as regards the inflammatory response in the PBM group
and in the melatonin group at different evaluation times.
This may be due to the anti-inflammatory effect of PBM
in group IV (PBM group). Also, melatonin had an anti-
inflammatory effect in group V (melatonin group). This
result is in accordance with previous studies.'**

In the present study, the immunosuppression
group without treatment represented a high intensity
of inflammatory cell infiltration with a severe
inflammatory response after one week due to the effect
of immunosuppression by dexamethasone as it decreased
angiogenesis and capillary proliferation, which reduced
the blood flow. This is in accordance with previous
studies.”*

Regarding the periodontal healing, the superior results
of group VI (combination of PBM and melatonin),
especially after 4 weeks, with a high periodontal healing
score may be mainly related to PBM ability to stimulate
gingival fibroblast, periodontal ligament fibroblast
proliferation, organization, maturation, and increased
production of growth factors, as well as stimulating
cementoblast for cementum formation and osteoblast for
bone formation, which was in accordance with previous
studies.”'”? Also, melatonin promoted the periodontal
healing process, which was similar to the results of other
studies.?0640

The periodontal healing in group VI is the best
healing in the study; this may be due to the synergistic
effect of PBM and melatonin on the stimulation of
periodontal tissue regeneration The healing in the
control group (dexamethasone without any type of
treatment) represents the least healing in the study. This
may be because of dexamethasone effects which alter
the fibroblast functions, slowing down their migration,
disrupting type-I and type-II pro-collagen formation by
altering mRNA and mitotic activity. This finding is also
consistent with previous studies.****

Many studies have shown that diode laser application
has bactericidal and detoxifying properties and this
technology has been shown to provide clinical benefits
as an adjunct to non-surgical treatments.'® Low intensity
laser therapy promotes healing through collagen synthesis

and angiogenesis.””?* This study shows that both
melatonin and PBM, as an adjunctive treatment for
periodontal disease, are effective in reducing inflammation
and improving the healing of periodontal disease in
immunocompromised mice. These findings support
the importance of designing and incorporating the use
of PBM therapy and melatonin in dental care in large
populations, especially in the presence of chronic pain
from infectious diseases. Further research is also needed
to evaluate the effects of long-term whole-body PBM.
There are also many studies on the standard method for
melatonin treatment in medicine.

Limitations

Due to the limitations of an animal experiment, such as
differences in metabolism between animals and humans,
the data presented in this study should be interpreted with
caution. This test may also support further research into
specific biomarkers expressed in tissues that are affected
by the immune system.

Recommendations

Additional and expiring studies will evaluate treatments
or adjunctive treatments that can inhibit the negative
effects of the immune system on tissues.

Conclusion
Based on the results of the current study, using PBM with
a 650 nm diode laser with output power of 100 mw for
one minute for three sessions, combined with topical
applications of melatonin, in the treatment of periodontitis
of immunosuppressed rats resulted in a significant better
histological response (presented by lower inflammatory
response and better periodontal healing than using PBM
alone or melatonin).

In this way, the combination of PBM and melatonin
can be considered a beneficial adjunct in the periodontal
regeneration of periodontitis in immunosuppression.
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