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ABSTRACT

Obijective: Melatonin, a hormone secreted predominantly by pineal gland in a circadian manner, has antioxidant and anti-inflammatory effects.
The current research is conducted to explore the influence of non-surgical periodontal therapy (NSPT) on levels of salivary melatonin in subjects
with gingivitis and periodontitis.

Methods: Sixty systemically healthy participants were included in this study; the groups are as follows: gingivitis (G), chronic periodontitis (CP),
generalized aggressive periodontitis (GAP) and periodontally healthy (H). NSPT was applied to G group patients for 2 sessions, to CP and GAP
group patients for 4 sessions. Plaque and gingival indices, probing depth (PD), bleeding on probing (BOP), and clinical attachment level (CAL)
were documented at baseline and 3 months post — treatment and early morning salivary samples were collected. ELISA was used to detect
melatonin levels in saliva. Pittsburgh Sleep Quality Index (PSQl) questionnaire was performed to evaluate of sleep quality of patients.

Results: At baseline, significant difference in gingival index, PD, BOP and CAL values was detected among all groups (p<0.05). Following NSPT,
clinical measurements improved in G, CP, and GAP groups significantly (p<0.05). While salivary melatonin concentration of all groups was similar
at baseline (p>0.05), a significant elevation in the level of salivary melatonin was found only in the G group after NSPT (p<0.05). PSQI scores
differed significantly among groups (p<0.05).

Conclusion: The salivary melatonin levels in the presence of gingivitis and periodontitis varied at baseline and elevated following NSPT parallel

to the improvement in clinical parameters.
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1. INTRODUCTION

Melatonin, a natural hormone, is produced and secreted
in a circadian way by retina, ovaries, gastrointestinal tract,
leukocytes, lymphocytes, bone marrow and skin but
predominantly the pineal gland (1). Melatonin is engaged
in numerous physiologic processes, as well as regulation
of circadian rhythm, control of body temperature and
immunomodaulation (2, 3). As melatonin controls the circadian
rhythm, a two-way relationship between melatonin level
and the quality of sleep is considered important (4). After
its secretion, melatonin circulates in the bloodstream and
diffuses passively into saliva (5, 6). Following recent discovery
of its immune enhancing, anti-inflammatory and antioxidant
properties against reactive oxygen species (ROS), melatonin
was thoroughly studied in the medical and dental fields (6, 7).
Furthermore, it has been established that melatonin may have
an essential role in type | collagen synthesis and promotion of
bone formation (6, 8, 9). Moreover, the remarkable efficiency

and diversity of melatonin’s physiological regulatory actions
draw attention to prospective benefits of using it in the
therapeutic prevention and treatment of bone disorders (10-
12).

Periodontal disease is an inflammatory chronic condition
commenced by microbial dental biofilm affecting
periodontium and can be broadly categorized as gingivitis
and periodontitis. Gingivitis is a biofilm induced inflammatory
condition expressed by redness of gingiva, edema, and the
lack of periodontal attachment loss (13). Periodontitis is a
chronic inflammatory condition of periodontium that results
in periodontal attachment loss, bone loss and inevitably
tooth loss when not treated (14). Accumulation of microbial
dental plaque containing periodontopathogen bacteria
activates host immune response which results in secretion
of proosteoclastogenic factors, inflammatory cytokines,

Clin Exp Health Sci 2022; 12: 1032-1039
ISSN:2459-1459

Copyright © 2022 Marmara University Press
DOI: 10.33808/clinexphealthsci. 1053211

&8

Content of this journal is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.


https://orcid.org/0000-0001-5979-7358
https://orcid.org/0000-0002-8258-6118
https://orcid.org/0000-0002-3602-4886
https://orcid.org/0000-0002-7599-2409

Melatonin and Periodontal Diseases

| Original Article |

and matrix metalloproteinases as well as generation of
free radicals and ROS (15, 16). Furthermore, it has been
reported that increased ROS levels in periodontal disease are
associated with oxidative damage to the periodontal tissues
and a decrease in antioxidative defense mechanisms (17-19).

Non-surgical periodontal therapy (NSPT) including oral
hygiene instructions, scaling and root planing aims to stop the
development of periodontal disease and to ensure optimal
health and function by elimination of chronic inflammation
(20). Thus, it also restores the oxidant/antioxidant balance
within the periodontium (21).

The relationship between periodontal status and levels
of salivary melatonin is yet to be determined. The current
research was conducted to explore the influence of NSPT
on salivary melatonin levels in individuals with gingivitis and
periodontitis.

2. METHODS

The ethical approval was obtained from the Ethics Committee
of Marmara University, Faculty of Medicine, Istanbul, Turkey
on 05.10.2018 (#09.2018.0673).

2.1. Study Population

Sixty systemically healthy participants consisting of 15
subjects with gingivitis (G group), 15 subjects with chronic
periodontitis (CP group), 15 subjects with generalized
aggressive periodontitis (GAP group), 15 volunteers with
periodontal health (H group) participated in this study (22)
(According to the new periodontal disease classification (23)
11 of CP patients are diagnosed as Stage Ill Grade B, 4 of them
are Stage lll Grade C; whereas 13 of GAP group patients are
diagnosed as Stage lll Grade Cand 2 of them are Stage IV Grade
C). Inclusion criteria were as follows; (i) systemically healthy,
(ii) non-smoker, (iii) no antibiotic usage within 3 months, (iv)
no history of periodontal treatment within 6 months, (v) no
pregnancy or lactation, (vi) presence of at least 20 teeth, and
(vii) no medication. Informed consent was obtained from all
individuals prior to inclusion to the trial. Exclusion criteria
included conditions such as systemic disorders, pregnancy,
lactation, smoking habits, and medications. Flowchart of the
study is demonstrated in Figure 1.

2.2. Clinical Periodontal Examination

Panoramic radiography and intraoral photographs were
taken from each participant. Following medical and dental
history, thorough periodontal examination was performed
by the same clinician (KK). Plaque index (Pl) (24), gingival
index (Gl) (25), probing depth (PD), bleeding on probing
(BOP), and clinical attachment level (CAL) were documented
on six aspects per tooth via a periodontal probe (PCPUNC15,
Hu-Friedy, Ins. Co., USA) at baseline and 3 months post —
treatment.

1% day Baseline 3" month

Inclusion to the study Oral hygiene instructions Intraoral dental

photographs

Informed consent Collection of salivary

) ) samples Clinical measurements
Medical and dental history

Non-surgical periodontal Collection of salivary
therapy, samples (next day)

2 sessions for group G,

4 sessions for groups CP and
PSQI questionnaire GAP

Intraoral photographs

Clinical measurements

Figure 1. Flowchart of the study.

2.3. Salivary Sample Collection

All participants were instructed to refrain from consuming
sustenance after 12:00 am prior to the salivary sample
collection at baseline and 3 months following the treatment.
All subjects were admitted to the clinic at 8:30 am on the
day of sample collection. The unstimulated salivary samples
were collected via spitting into a sterile glass beaker after
accumulation on the floor of the mouth (26). The samples
were then transferred to sterile tubes and were stored at
-80°C until the day of assay.

2.4. Non-surgical Periodontal Therapy

At baseline, oral hygiene instructions were given, scaling
and root planing with ultrasonic and hand instruments
(WOODPECKER® Cavitron, Guilin Woodpecker Medical Ins.
Co., China, EverkEdge®; Gracey, 5/6, 7/8, 11/12, 13/14, Hu-
Friedy Ins. Co., USA), was performed. Subjects in the G group
received 2 sessions of NSPT, while patients in the CP and GAP
groups underwent 4 sessions of NSPT under local anesthesia.

2.5. Determination of Melatonin Levels

On the day of assay, frozen salivary samples were thawed at
room temperature and centrifuged at 3000 rpm for 20 min,
the supernatant was taken and transferred immediately to a
new propylene tube. The melatonin levels were determined
by radioimmunoassay per manufacturer’s instructions
(RE54041, IBL GmbH, Hamburg, Germany).

2.6. Assessment of Sleep Quality

For assessment of sleep quality, subjects were instructed to
complete Pittsburgh Sleep Quality Index (PSQI) questionnaire
(Figure 2) at baseline. According to the PSQI, scores varies
from 0 to 21 and scores higher than or equal to 5 indicate low
quality of sleep (27).

2.7. Statistical Analysis

Demographic and clinical data were entered in a spreadsheet
application and statistical analysis were completed using
Statistical Package for the Social Sciences (SPSS® 20.0,
Chicago, IL, USA). A p value<0.05 was considered as statistically
significant. To test the normality, the Kolmogorov-Smirnov

Clin Exp Health Sci 2022; 12: 1032-1039

DOI: 10.33808/clinexphealthsci. 1053211



Melatonin and Periodontal Diseases

| Original Article |

test was done. Data were analyzed first by Kruskal-Wallis test
among groups, and when significant difference was detected,
Mann—-Whitney U test with Bonferroni correction was applied

for pair-wise comparison. Wilcoxon test was performed to
analyze differences between the two time intervals.

Pittsburgh Sleep Quality Index

During the past month;

1. When have you usually gone to bed?

each night?

B. How many hours were you in bed?

2. How long (in minutes) has it taken you to fall asleep

3. What time have you usually gotten up in the morning?
A. How many hours of actual sleep did you get at night?

sleeping because you

4. During the past month, how often have you had trouble | Not Less Once

Three
during than or or more
the past | oncea | twicea | timesa

month week week week

(V)] @ @ (€]

Cannot get to sleep within 30 minutes

Wake up in the middle of the night or early morning

Have to get up to use the bathroom

Cannot breathe comfortably

Cough or snore loudly

Feel too cold

Feel too hot

Have bad dreams

Have pain

=== |om|m|o| 0w (>

Other reason(s), please describe, including how often
you have had trouble sleeping because of this reason(s)

5. During the past month, how often have you taken medicine
(prescribed or “over the counter”) to help you sleep?

6. During the past month, have you had trouble staying awake
while driving, eating, or engaging in social activity?

7. During the past month, how much of a problem has it been
for you to keep up enthusiasm to get things done?

8. During the past month, how would you rate your sleep | Very

Fairly

. Fairly | Very
quality overall? good good
bad (2) | bad (3
Scoring
Component 1 #9 Score Cl...

Component 2

#2 (<15min (0), 16-30min (1), 31-60min (2), >60min (3)) + #5a | C2 ...
Score (if sum is equal 0=0; 1-2=1; 3-4=2; 5-6=3)

Component 3 #4 Score (>7(0), 6-7(1), 5-6(2), <5(3) C3...
Component 4 (total # of hours asleep)/(total # of hours in bed) x 100 C4...
Component 5 # sum of scores 5b to 5j (0=0, 1-9=1, 10-18=2, 19-27=3) Cs...
Component 6 #6 Score Cé ...
Component 7 #7 Score + #8 Score (0=0; 1-2=1; 3-4=2; 5-6=3) C7...

Add the seven component scores together = Global PSQI score ...

Figure 2. PSQI questionnaire (24).
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3. RESULTS

3.1. Demographic Data and Clinical Parameters

Demographic data are presented in Table 1.

Table 1. Demographic data of healthy individuals and patients.

CP group GAP group
n=15 n=15

Gender
N (%)
Female 9 (60) 9 (60) 6 (40) 8(53.3) 0.658*
Male 6 (40) 6 (40) 9 (60) 7(46.7) '
Age (years)
Mean * SD 30.27 £5.90 26.20+5.16 38.27+5.86™ 32.47 + 4.26* <0.0001**
Min - Max 23.0-45.0 22.0-40.0 30.0-51.0 27.0-40.0 '

H: Healthy, G: Gingivitis, CP: Chronic Periodontitis, GAP: Generalized Aggressive Periodontitis, SD: Standard deviation
*Chi-square test, **Kruskal-Wallis test; tdifferent from H group, p<0.05; #different from G group, Mann-Whitney U, p<0.05

Table 2. Clinical parameters of study population at baseline and 3rd month.

H group n=15 G group n=15 CP group n=15 GAP group n=15
Mean+SD Min-Max Mean+SD Min-Max Mean+SD Min-Max Mean+SD Min-Max
Median Median Median Median
PI Baseline 0.12 £ 0.059 1.72+0.30° 2.02 £0.37™ 1.75 +0.43'
0.02-0.25 1.18-2.21 1.43-2.69 1.05-2.48 <0.0001
0.10 1.70 1.94 1.56
3 month 0.12 £0.095 0.17£0.17 0.23+£0.15
- 0.03-0.32 0.01-0.68 0.02-0.47 0.232
0.095 0.12 0.25
p** - 0.001 0.001 0.001
Gl Baseline 0.12 £0.059 1.67 +0.27° 1.84+0.18" 1.97 +0.16™
0.03-0.22 1.14-2.19 1.44-2.11 1.69-2.22 <0.0001
0.11 1.66 1.89 1.98
3 month 0.13+0.10 0.22 £0.10¢ 0.34 £0.14*
- 0.04-0.42 0.02-0.48 0.08-0.61 <0.0001
0.13 0.21 0.30
[ - 0.001 0.001 0.001
PD Baseline 1.91+0.14 2.59+0.29" 3.64 +0.64" 4434051
1.71-2.17 2.22-3.44 2.99-5.54 3.72-5.82 <0.0001
1.92 2.50 3.53 4.34
3 month 2.08+0.24 2.62 +0.40° 3.00 £ 0.37*
- 1.70-2.58 2.09-3.64 2.56-4.01 <0.0001
2.06 2.63 2.88
p** - 0.001 0.001 0.001
BOP Baseline 5.80 £ 2.59 68.25 +17.94" 82.69 +16.33™ 90.97 £9.70™
1.71-2.17 39.88-91.70 44.05-100.00 68.70 — 100.00 <0.0001
5.95 74.44 89.4 95.1
3 month 11.37+6.18 12.38 +3.25° 17.29 + 6.36%
- 4.17-19.64 4.94-16.67 7.30-25.93 <0.0001
10.12 13.58 17.36
p** - 0.001 0.001 0.001
CAL Baseline 1.92+0.15 2.59 +0.30° 3.88 +0.64" 4.84 +0.62
1.71-2.17 2.20-3.45 3.23-5.79 4.05-5.99 <0.0001
1.92 2.50 3.72 4.83
3 month 2.12+0.24 3.10 £ 0.52° 3.90+0.51%
- 1.77-2.60 2.40-4.48 3.18-4.64 <0.0001
2.06 3.18 3.73
p** - 0.001 0.001 0.001

H: Healthy, G: Gingivitis, CP: Chronic Periodontitis, GAP: Generalized Aggressive Periodontitis, Pl: plaque index, GI: gingival index, PD: probing depth, BOP:
bleeding on probing, CAL: clinical attachment level, SD: Standard deviation*Kruskal-Wallis test, **Wilcoxon test, Tdifferent from H group, Mann-Whitney U,
p<0.05; #different from G group, Mann-Whitney U, p<0.05; édifferent from CP group, Mann-Whitney U, p<0.05
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The clinical measurements of study population at baseline
and 3" month are displayed in Table 2. At baseline, Pl and
Gl values of the treatment groups were significantly greater
than the H group, as expected (p<0.001). PD, BOP and CAL
values of the G group were detected to be higher than the
H group and lower than the CP and GAP groups, significantly
(p<0.001). Following NSPT, all clinical values improved
significantly in all treatment groups (p<0.01). Following
treatment, GlI, PD, BOP and CAL values were found to be the
highest in the GAP group, followed by the CP and G groups,
respectively (p<0.001). At 3¥month, Pl values were found to
be similar in all groups (p>0.05).

As presented in Table 3, at baseline, significant difference
in salivary melatonin concentrations among groups was
detected (p<0.01), where the lowest concentration of
salivary melatonin was found in the G group (p<0.05). After
NSPT, melatonin level in saliva increased only in the G group,
significantly (p<0.05). Change in melatonin level in saliva was
significantly different in the G group (p<0.001)

Regarding the PSQIl scores, a significant difference was
detected in sleep quality among groups. As displayed in
Table 4, the G group presented greater PSQI scores than the
H and GAP groups (p<0.05), and also the highest percentage
(%53.3) of patients with bad sleep quality.

Table 3. Salivary melatonin levels at baseline, 3 months after NSPT and change (4)

H group G group CP group GAP group
n=15 n=15 n=15 n=15
MeanSD MeanSD MeanSD MeanSD
Min-Max Min-Max Min-Max Min-Max
Median Median Median Median
3.21 +3.99° 0.92+£0.82 2.14 £1.26° 1.56 +0.80*
Baseline 0.60-11.69 0.36-3.75 0.79-5.13 0.34-3.04 0.002
0.91 0.71 2.00 1.44
3.35+3.257 2.22+1.76 1.50£0.78
3 month - 0.47-11.58 1.00-7.31 0.49-3.18 0.234
2 2.63 1.68 1.16
E.
g A 2.42+3.27 0.08 +1.48* -0.06 +0.93*
% (0-3) - 0.03-10.86 -1.74-4.52 -2.12-1.46 <0.0001
g 0.94 0.18 0.15

H: Healthy, G: Gingivitis, CP: Chronic Periodontitis, GAP: Generalized Aggressive Periodontitis, Pl: plaque index, GI: gingival index, PD: probing depth, BOP:
bleeding on probing, CAL: clinical attachment level, SD: Standard deviation
*Kruskal-Wallis test, tdifferent from G group, Mann-Whitney U, p<0.05; fdifferent than baseline, Wilcoxon test, p<0.05

Table 4. PSQI scores of all participants at baseline.

H group CP group GAP group
n=15 n=15
psaQl
Mean + SD 2.93+1.87 5.47+2.83 3.80+2.54 3.13+2.42° 0.048*
Min — max 0.00-6.00 1.00-11.00 0.00-9.00 0.00-8.00
Median 3.00 3.00
Good
N (%) 11 (73.3) 11(73.3)
Z 0.368**
s
o Bad
4(26.7 4(26.7
g N (26.7) (26.7)
©

H: Healthy, G: Gingivitis, CP: Chronic Periodontitis, GAP: Generalized Aggressive Periodontitis, Pl: plaque index, Gl: gingival index, PD: probing depth, BOP:
bleeding on probing, CAL: clinical attachment level, SD: Standard deviation
*Kruskal-Wallis test, p<0.05; **Chi-Square test; ¥ different from G group, Mann-Whitney U test, p<0.05
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4. DISCUSSION

The principal cause of periodontal disease is microbial
dental biofilm which triggers inflammatory process on host
immune response. Periodontal diseases are worsened by
an overproduction of ROS leading to cellular damage (28).
Melatonin, a hormone produced and secreted in a circadian
manner mainly by the pineal gland, has been discovered
in saliva (6) and recently received remarkable attention in
periodontal research because of its anti-inflammatory and
antioxidant properties. Recent findings have focused on
melatonin levels in different periodontal conditions such
as periodontal health, G, and periodontitis, and revealed
decreased levels of melatonin in both saliva and serum in
periodontal diseases (7, 29-32). Furthermore, the only study
evaluating the effect of NSPT on melatonin levels discovered
that NSPT resulted in marked improvement of low salivary
melatonin levels in subjects with periodontitis (33). However,
the outcome of NSPT in relation to salivary melatonin levels
of individuals with different periodontal diseases is yet to be
explored. For all we know, the current study is the first study
conducted to evaluate the influence of NSPT on salivary
melatonin levels in subjects with gingivitis and periodontitis
in accordance with PSQl scores.

Periodontal status and healing can be affected by existing
systemic disorders and environmental factors such as
smoking, antibiotic usage, previous periodontal treatment,
pregnancy, and lactation (34-36). Melatonin diffuses into
the blood immediately after its secretion (2) . Ophthalmic
diseases, spinal cord injuries, liver and kidney diseases may
also alter melatonin levels as well as some medications such
as beta-blockers, nonsteroidal anti-inflammatory drugs,
antiepileptic drugs, and antidepressants (37). Therefore,
in this study participants with conditions affecting the
periodontal status and/or melatonin levels were excluded.

NSPT aims the establishment of biologically acceptable root
surfaces, resolution of gingival inflammation, reduction in PD,
gain of CAL through oral hygiene instructions, supragingival
and subgingival calculus removal and root surface
debridement (20, 38-40). At baseline, clinical measurements
showed significant difference among groups parallel to the
severity of the periodontal disease, as expected. Pl scores
of all treatment groups were greater than the healthy
individuals at baseline (p<0.05), however, plaque control
of all patients improved significantly following NSPT which
can be explained by the efficacy of oral hygiene instructions.
NSPT resulted in improvement of Gl and PI scores, reduction
in PD and BOP and CAL gain, in all treatment groups (p<0.05),
as supported by previous studies (41, 42).

Data obtained from this study indicated that the salivary
melatonin levels were lower in the presence of periodontal
disease than the healthy individuals, similar to the studies
investigating melatonin levels in periodontal health and
disease (7, 29-32, 43), although no significance was reached
in the present study. Almughrabi et al. (32) compared salivary
melatonin levels among healthy individuals, G, CP and GAP
patients and reported an association between melatonin

concentration and severity of periodontal disease, where the
lowest melatonin level in salivary samples was detected in GAP
patients and the highest in healthy individuals. Similar to this
finding, our result demonstrated the highest melatonin level
in healthy individuals. However, the lowest salivary melatonin
levels observed in the G group contradicted with previous
studies (31, 32). This may be explained by lower scores of
PSQl of the G group indicating bad quality of sleep. Cutando
et al. (31) reported that concentrations of melatonin in saliva
decreased as the periodontal status deteriorated. Parallel with
this result, a tendency to decrease in melatonin from health
to severe periodontitis was found in our study, although not
significant (p>0.05). Further investigations with larger study
population are required to confirm this relationship.

After successful NSPT, salivary melatonin level significantly
elevated only in the G group (p<0.05) without any substantial
change in the CP and GAP groups (p>0.05). However, the
first study investigating impact of NSPT on melatonin levels
by Bertl et al. reported elevated melatonin levels in salivary
samples in periodontitis following NSPT (33), contradicting
with the data from the present study. For all we know,
current research is the first in evaluating the influence of
NSPT on salivary melatonin levels in subjects diagnosed as
gingivitis. In our study, improvement of salivary melatonin
levels following NSPT in the G group suggested that gingival
inflammation can be resolved and reversed by non-surgical
treatment approach in subjects with gingivitis whereas in
subjects with periodontitis, in order to achieve complete
periodontal healing surgical treatment might be necessary.
Further clinical trials with enlarged study population are
needed to discover the influence of NSPT on melatonin levels
in the presence of different periodontal diseases and the role
of melatonin in periodontal pathogenesis.

The small-scale sample size, the lack of evaluation of other
antioxidant and/or oxidant biomarkers, the lack of melatonin
treatment as an adjunct to NSPT, and the lack of PSQl scores
at 3" month post-treatment limited the study.

5. CONCLUSION

The current study indicates that salivary melatonin may be
a factor in periodontal pathogenesis and NSPT may induce
improvement of decreased melatonin levels in the presence
of periodontal disease. Further investigations with larger
scale are required to fully elaborate the three-way association
between melatonin levels in saliva, its effect on periodontal
condition and NSPT.
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