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Introduction  

eriodonitis is a disease of the periodontium 

characterized by the irreversible loss of connective 

tissue attachment and supporting alveolar bone. 

Although bacterial infection and release of toxic bacterial 

products triggers a series of processes leading to damage of 

healthy tissues, a number of actions of the host’ immune 

response is also involved. 1 

            periodontal tissue destruction via osteoclastic action 

results in the sequestration of bone specific matrix proteins, 

like telopeptides type I collagen 2, osteocalcin 3osteonectin 4, 

osteopontin 5  and bone phosphoprotein 6 in the gingival 

crevicular fluid, all of which have been positively associated 

with the progression of periodontal disease.7,8 

          Melatonin (N-acetyl-5-methoxytryptamine) is one 

such powerful hormone derived from an essential amino acid 

tryptophan. Melatonin (N-acetyl-5-methoxytryptamine) is 

one such powerful hormone derived from an essential amino 

acid tryptophan.9   

             Melatonin influences fibroblast activity and bone 

regeneration bypromoting osteoblast differentiation and 

bone formation and suppression of bone resorption.10,11 

Moreover, it stimulates the synthesis of type I collagen 

fibers.12Moreover, it interferes with osteoclast function, 

inhibiting bone resorption directly and by reducing 

RANKL.13 Furthermore, melatonin was shown to increase 

the expression of bone sialoprotein as well as other essential 

bone marker proteins including alkaline phosphatase ALP 

and osteocalcin.14 

        

 

    Melatonin also has been shown to inhibit the 

inflammatory enzyme cyclooxygenase (COX-2). Melatonin 

reportedly binds to the active sites of COX-1 and COX-2 

indicating that it may act as a natural inhibitor of the 

function of these enzymes and thereby be an endogenous 

inhibitor of inflammation.15,16 

         Melatonin could directly neutralize a variety of 

reactive oxygen species (ROS) including superoxide anion 

radical O-2, Hydrogen peroxide H2O2 and the hydroxyl 

radical–OH.17,18 Increased ROS scavenging by melatonin 

and its metabolites in the inflamed area would be beneficial 

in reducing the degree of tissue damage. 

   The osteocalcin in the gingival fluid appeared to link well 

with periodontal disease and bone turnover as evidenced by 

significant elevations in gingival crevicular fluid osteocalcin 

level during the more active periods of bone loss. (19)  

Osteocalcin is currently an effective marker of bone turnover 

when resorption and formation are coupled and is a 

particular marker of bone formation when formation and 

resorption are uncoupled.(20) 

 

 

Aim of the study 

           The aim of the study was to investigate the efficiency 

of local melatonin gel application as adjunct to scaling and 

root planning in the treatment of intrabony defects (IBDs) in 

moderate chronic periodontitis patients and to assess the 

osteocalcin  levels in the gingival crevicular fluid (GCF) in 

those patients . 
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Abstract: 
Background: Melatonin is a free radical scavenger and has antioxidant and anti-inflammatory properties It is also has osteoinductive 

properties  on bone. GCF osteocalcin levels are more revealing than serum or saliva levels regarding bone turnover in periodontium. 

Aim: The aim of this study was to assess the effectiveness  of  local drug delivery of  Melatonin gel as  an  adjunct  to  scaling  and  root  

planning  in  the  treatment  of  moderate chronic periodontitis. 

Patients and methods: Split mouth design was utilized upon fifteen chronic periodontits patients. Clinical parameters (Gingival Index, 

Plaque Index, Clinical Attachment Level, probing Pocket Depth) were recorded at baseline and after twelve weeks after treatment. GCF 

samples were collected at baseline and twelve weeks after treatment. All patients were received scaling and root planning, the test sites 

only were locally injected with Melatonin gel. 

Results: The clinical parameters (PI, GI, PD, CAL) showed highly significant improvement in the test sites (SRP+Melatonin) 

Also the test sites showed statistically high significant reduction in GCF OC than in control sites p<0.001. 

Conclusion: The local application of melatonin gel offers a promising therapeutic approach in periodontal treatment. 
 

 

 

 

Evaluation of the Effect of Local Melatonin Gel Application in the 

Treatment of Intrabony Defects in Chronic Periodontitis Patients: 
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Patients and Methods 

Patient selection: 

      Fifteen patients diagnosed with moderate chronic 

periodontitis were chosen from the Deparetment of Oral 

Medicine and Periodontology Clinic, Faculty of Dentistry, 

Mansoura University. Patients with history of antibiotic 

administration or periodontal therapy in the last six months 

or suffering from any relevant systemic disease were 

excluded from this study. 

Study design: 

A split mouth design was utilized as follow; in  each  

patient, one  site  was randomly  assigned  to  study  

group  and  the  other  contra lateral  site  to  control  

group. Gingival crevicular fluid (GCF) samples 

were collected at the beginning of the study before 

treatment. Thorough SRP was performed using 

both hand scalers and ultrasonic scalers. The root 

surfaces adjacent to the defects were conditioned 

for 2 min with EDTA gel according to the 

instructions given by the manufacture. The defects 

and root surfaces were then rinsed thoroughly with 

sterile saline to remove EDTA remnants. Melatonin 

gel local drug delivery (LDD) in study sites were 

performed once a week for a month. Placement of 

placebo gel in control sites was performed. After 12 

weeks GCF samples were collected from both sites. 

Clinical Examination: 

    In order to determine the periodontal condition, a full 

periodontal evaluation was made for each patient including 

the following clinical parameters (PPD, CAL, PI, GI) at the 

baseline of the study and after 12 weeks follow-up period. 

GCF sample collection: 

   All the clinical samples were collected the following 

morning after patients had fasted overnight. Participants 

were asked to avoid brushing and drinking anything in the 

morning except water before sample collection. Two samples 

were collected for each patient one at baseline and the other 

at the end of the study. 

Laboratory assessment: 

     Enzyme linked immuno-sorbent assay (ELISA): GCF 

samples were assayed using ELISA technique for estimation 

of the level of osteocalcin.  

Results: 

   At baseline there was no significant difference between the 

two sites regarding clinical parameters and laboratory 

investigations. Where mean and standard deviation of PD, 

CAL, GI, PI and OC of study site 4.56±0.62, 2.75±0.59, 

1.78±0.65, 2.18±0.58 and 0.95±0.43 where on the control 

site 4.28±0.45, 2.54±0.38, 1.70±0.5, 2.0±0.56 and 

0.84±0.32. 

   

 At the end of our study there was statistically significant 

difference between both sites as the PD, CAL, GI, PI and OC 

in the study site 2.75±0.59, 1.51±0.38, 0.38±0.19, 0.40±0.21 

and 0.31±0.25 respectively where on the control site 

3.19±0.51, 2.14±0.45, 1.03±0.27, 1.12±0.43 and 0.60±0.36. 

Discussion: 

   Periodontitis is a multifactorial disease, with participation 

of bacterial, environmental, and host factors. We used local 

drug delivery system in our study which offers the controlled 

release of the therapeutic agent at specific subgingival sites, 

thus translating into high concentrations at the target site 

with reduced dosage for an extended period.(21)Melatonin a 

noval indolamin has been found to be an important 

modulator of the metabolism of calcium, and prevents 

osteoporosis and hypocalcemia in certain cases, probably 

due to its interaction with other bone regulatory factors, 

such as parathormone, calcitonin or prostaglandins.(22,23)  

   A key advantage of the split mouth design used in our study 

is due to the fact that each patient acts as his/her own 

control, so much of the inter-subject variability is removed, 

resulting in increased study power.(24)    The osteocalcin in 

gingival fluid appeared to link well with periodontal disease 

and bone turnover as evidenced by significant elevations in 

gingival crevicular fluid osteocalcin during the more active 

periods of bone loss. (25)   

   At baseline of our study there was no statistically 

significant difference in all clinical parameters (PD, CAL, 

GI, PI) in both sites (test and control). The clinical findings 

of the present study reflected significant improvement of 

previously mentioned clinical parameters in chronic 

periodontitis patients after scaling and root planning in both 

sites. 

   At the end of our study the test sites showed a greater 

reduction in PD, and gain in CAL, a decrease in the gingival 

index more than in control sites. Cutando et al.2014,;this 

study was designed to assess the effect of topical application 

of melatonin on the gingival on salivary RANKL, OPG and 

melatonin levels as well as plasma melatonin. They found 

that after topical melatonin application that there was a 

statistically significant decrease of the gingival index and 

proping pocket depth in the treatment of chronic 

periodontitis.(26) 

   At baseline there was no statistical significant difference 

between both sites. After 12 weeks our results showed the 

study sites showed a statistically significant decrease in 

mean OC on the other hand there was no statistically 

significant decrease in mean OC in the control sites. 

   Melatonin is used in bone-grafting procedures, in 

reversing bone loss due to osteopenia and osteoporosis, and 

in treating periodontal diseases. Melatonin increases pre-

osteoblast/osteoblast /osteoblast-like cell proliferation, 

promotes the expression of collagen type I and bone marker 

proteins (e.g osteocalcin), and induces the mineralized 

matrix formation in these cells. As a result of the direct 

action of melatonin on the osteoblasts cells as it induces a 

higher rate of maturity of pre-osteoblasts to osteoblasts, 

 

 both in quantity and velocity, with a higher rate of 

production of the osseous matrix and its equivalent 
(27,28,29,30)calcification. 
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Conclusions: 

1. Local drug delivery of melatonin gel can be 

effective in the treatment of chronic periodontitis 

as adjunctive to SRP. 

2. Osteocalcin level in GCF may be used as a 

biomarker in chronic periodontitis. 

  

Recommendations:  

1. Trial of melatonin gel in the treatment of 

periodontal diseases in surgical and non surgical 

modes of treatment. 

2. Further studies should be accomplished with greater 

number of patients and with different treatment 

modalities. 
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