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Evaluation of melatonin levels in saliva in gingivitis and periodontitis cases: 
A pilot study
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Abstract
Objective: To evaluate the melatonin levels in saliva in gingivitis and periodontitis cases. Background: Melatonin has strong 
antioxidant, free radical scavenging, and immunomodulating properties, acts on osteoblasts directly to stimulate cell proliferation 
and synthesis of Type I collagen, and promotes bone formation. Materials and Methods: A total of thirty participants were selected 
and divided into three groups (control group, gingivitis group, and periodontitis group). In each group, ten participants were taken. 
Salivary melatonin was estimated in each of the three groups. Results: Results from this study showed that the mean levels of 
salivary melatonin increased as severity increased from control to periodontitis, i.e., the mean levels were highest in periodontitis 
followed by gingivitis and least in control group. The melatonin level of all participants was positively and significantly (P < 0.01) 
correlated with their gingival index (r = 0.85, P < 0.01) and probing depth (r = 0.72, P < 0.01). Conclusion: Salivary melatonin 
level varied with the severity of gingivitis and periodontitis. With increased severity of periodontal disease, the level of salivary 
melatonin also increased suggesting that salivary melatonin may act as a diagnostic biomarker for periodontal diseases.
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Introduction

Periodontal disease is an inflammatory process characterized 
by periodontal pockets, attachment loss, and bone loss.[1] 
The status of disease ranges from gingivitis to advanced 
periodontitis with destruction of connective tissue 
attachment and alveolar bone which can ultimately lead 
to tooth loss.[2] Periodontal tissue damage is caused by 
direct effect of the toxic products released by the bacterial 
plaque and from the action of the host immune system, 
stimulated by the bacterial infection.[3] The important 
characteristic of periodontal disease pathogenesis is the 
generation of free radicals, some of which are derived 
from the bacteria themselves and others are derived from 
the host immune response.[4] It has been suggested that 

increase in both reactive oxygen species (ROS) which are 
hydroxyl (OH) radical, hydrogen peroxide (H2O2), singlet 
oxygen (O2

−), and hypochlorous acid (HOCl) and reactive 
nitrogen species which are nitric oxide, peroxynitrite 
anion (ONOO−), and peroxynitrous acid (ONOOH) during 
periodontitis is responsible for the oxidative damage to 
periodontal tissues.[5] Thus, raised free radical generation 
coexists with decreased antioxidant defense. This disturbed 
balance between the pro‑oxidant and antioxidant systems 
may result in added oxidative attack and extensive worsening 
of the periodontal tissues.

Melatonin is mainly secreted by the pineal gland in 
circadian manner. It affects many physiologic processes, 
such as the control of circadian rhythm, the regulation of 
the body temperature, and the activation of the immune 
system.[6] After the release of melatonin in blood stream, 
it diffuses into saliva passively. The fraction of plasma 
melatonin passing through salivary glands into the mouth 
appears to be constant ranging from 24% to 33%.[7] About 
70% of plasma melatonin is bound to albumin. Thus, free 
fraction of melatonin is present in saliva.[8] This study was 
conducted with the aims and objectives to observe the 
melatonin levels in saliva in gingivitis and periodontitis 
cases.
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Materials and Methods

A total of thirty participants with age group between 
18 and 65 years were selected for this study from the 
Department of Periodontics, Faculty of Dental Sciences, 
King George’s Medical University, Lucknow, Uttar Pradesh, 
India. Ten participants each were taken from control 
group (without disease), gingivitis group, and periodontitis 
group on the basis of disease severity. Participants without 
the presence of diseases which may affect the immune 
system (such as chronic infections and oncological 
disorders) and treatment which can change the melatonin 
levels were enrolled. Before starting the study, informed 
written consent from all the participants was obtained. 
The Institutional Ethical Committee approval was taken. 
All the participants selected for this study underwent oral 
examination for periodontal assessments, and medical 
history was taken. Gingival index by Loe and Silnes method 
and probing depth measured by UNC‑15 probe were 
recorded for each participant.

Assessment of salivary melatonin levels
Participants were refrained from eating during sampling 
period. Beverages containing artificial colorants as well as 
alcohol, coffee, and bananas were avoided during sampling 
period. Salivary flow stimulation by chewing gums and eating 
lemons was also avoided to prevent any possible interference.

Samples were collected at 9:15 A.M. using the BUHLMANN 
saliva collection device. Cotton swab provided in the device 
was kept in the patient’s mouth below the tongue. One cotton 
swab could absorb up to 3 ml of saliva. The samples were 
stored	frozen	at	≤−20°C.	Frozen	samples	were	thawed	and	
centrifuged at 1000 ×g and 2°C–8°C for 5 min before assay. 
Clear supernatant was transferred to a new vial. The collected 
sample was then transferred for analysis. The amount of 
melatonin in saliva was determined by the BUHLMANN direct 
saliva melatonin ELISA, a competitive immunoassay using a 
capture antibody (Ab) technique, according to manufacturer’s 
instructions. The antimelatonin Ab was coated onto the 
microtiter plate. After the first 16–20 h overnight incubation, 
melatonin present in cases and controls as well as in the 
calibrators competed with biotinylated melatonin during 
the second 3‑h incubation for the binding sites of this highly 
specific Ab. After washing, the enzyme label, streptavidin, 
conjugated to horseradish peroxidase is added, this binds 
during the third incubation step (1 h) to the melatonin‑biotin 
Ab complexes captured on the coated wells. The unbound 
enzyme label was then removed by the second washing step, 
and tetramethylbenzidine substrate was added to the wells. 
In the fourth 30‑min incubation step, a chromophore was 
formed in inverse proportion to the amount of melatonin 
present in the sample. The intensity of the color was 
measured at 450 nm. The concentration of melatonin was 
determined in picograms/milliliter (pg/ml).

Statistical analysis
Due to small sample size, heterogeneous variance, and skewed 
nature of the data, the studied variables were analyzed using 
nonparametric tests. Groups were compared by Kruskal–
Wallis (H) one‑way analysis of variance (ANOVA), and the 
multiple comparisons of mean ranks between groups were 
done by Z‑test. Spearman rank‑order correlation (rs) method 
was used to assess relative association among the variables. 
A two‑tailed (α = 2) P < 0.05 was considered to be statistically 
significant, P < 0.01 as highly significant, and P >	0.05	the	not	
significant. GraphPad Prism (version 3, GraphPad Software. 
Inc., California) and STATISTICA (version 7.0, StatSoft.Inc. 
(now a part of Dell)) were used for the analysis.

Results

The salivary melatonin level, gingival index, and probing 
depth of three groups of participants were shown in 
Graphs 1 and 2 and summarized in Tables 1 and 2, and 
clinically correlating photographs are given in Figures 1‑3. 
The salivary melatonin levels of control group ranged 
from 0.80 pg/ml to 6.80 pg/ml with an average (±standard 
error [SE]) 3.92 ± 0.58 pg/ml while it ranged from 3.30 pg/ml 
to 10.90 pg/ml with an average (±SE) 6.87 ± 0.82 pg/ml in 

Graph 1: Mean salivary melatonin levels (pg/ml) in participants 
of control group, gingivitis group, and periodontitis group

Table 1: Summary of melatonin level (pg/ml) of control 
group, gingivitis group, and periodontitis group participants

Statistic Control 
group

Gingivitis 
group

Periodontitis 
group

Minimum 0.80 3.30 5.20

Maximum 6.80 10.90 14.80

Range 6.00 7.60 9.60

Mean 3.92 6.87 10.20

SD 1.85 2.61 3.11

SE 0.58 0.82 0.98
SD: Standard deviation; SE: Standard error
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gingivitis group and from 5.20 pg/ml to 14.80 pg/ml with an 
average (±SE) 10.20 ± 0.98 pg/ml in periodontitis group.

Comparing the levels of salivary melatonin of all three groups 
together, the ANOVA [Table 2] revealed that the mean levels 
of salivary melatonin among groups differed significantly 
(F = 14.93, P < 0.01). The correlation between severity 
(severity of disease of control group was ranked 1, gingivitis 
as 2, and periodontitis as 3), melatonin level, gingival index, 
and probing depth in all three groups of participants was 
summarized in Table 3. All variables showed positively 
significant (P < 0.01) correlation with each other.

Estimation of melatonin level from each gingival index 
and probing depth was also done separately by simple 
linear regression analysis, considering the melatonin level 
as a dependent variable and gingival index and probing 
depth the independent variables [Graph 3]. The regression 

Graph 2: Box and whiskers plot showing the distribution of 
melatonin level (pg/ml), gingival index, and probing depth (mm) 
in three groups of participants

Figure 1: Clinical photograph of control group participant in 
which salivary melatonin levels (pg/ml) were lesser than other 
two groups (mean = 3.92)

Figure 2: Clinical photograph of gingivitis group participant 
in which salivary melatonin levels (pg/ml) were greater than 
control group and lesser than periodontitis group (mean = 6.87)

Figure 3: Clinical photograph of periodontitis group in which 
highest levels of salivary melatonin (pg/ml) were found 
(mean = 10.20)



Lodhi, et al.: Melatonin levels in saliva in periodontitis cases

Contemporary Clinical Dentistry | Oct‑Dec 2016 | Vol 7 | Issue 4 522

analysis showed signif icant ef fect of both gingival 
index (F = 33.24; P < 0.01) and probing depth (F = 23.35; 
P < 0.01) on melatonin level which can account (estimate) 
54.3% and 45.5% of the total variations (i.e., coefficient of 
determination; R2) of melatonin level, respectively. The best 
fit regression equation to estimate melatonin level from 
gingival index and probing depth follows as:
•	 Melatonin	level	(pg/ml)	=3.37	+	2.79	gingival	

index (score) (i)
•	 Melatonin	level	(pg/ml)	=0.92	+	2.10	probing	

depth (mm). (ii)

Discussion

Periodontal diseases are known to be exacerbated by 
free radicals and by altered host immune response to 
microorganisms present in plaque. In periodontitis, 
polymorphonuclear neutrophils infiltration is a key finding, 
which produces high amounts of ROS. In addition, a 
considerable migration of neutrophil to the gingiva and 
gingival fluid during periodontitis leads to excessive 
production of ROS.[9] Hence, this increase in the free 
radical production in periodontal diseases can lead to rise 
in melatonin level due to its free radical scavenging and 
antioxidant properties. Melatonin can alter the development 
of the periodontal disease because it can act on PGE2, thereby 
inhibiting the differentiation of the osteoclasts induced by 
cell‑to‑cell contact between osteoclasts and osteoblasts.[10] 
Melatonin can also modulate all proteins that regulate the 
resorption process in the periodontal disease and interact 
with other biologic agents such as calcitonin, parathormone 
and 1α 25(OH) 2D3, or interleukin (IL)‑2, IL‑1β, and IL‑6, and 
osteoprotegerin/receptor activator of nuclear factor‑κB ligand 
system.[11‑13] Thus, melatonin diminishes bone resorption or 
promotes the bone marrow cell differentiation. Melatonin 

also has antimicrobial activity against some bacterial species 
present in plaque.[14]

In contrast to previous studies which reported decreased 
salivary and serum melatonin levels in periodontitis, in the 
present study, authors reported increased salivary melatonin 
levels with increased severity of periodontal disease and 
suggested that this increase may be result of a signal(s) 
derived from periodontal inflammation in oral cavity.[15,16]

Conclusion

Salivary melatonin may act as a diagnostic biomarker for 
periodontal diseases. Further research is required to make 
clear the role of melatonin in the pathogenesis of periodontal 
disease and to understand its clinical relevance.
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